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EXPLORATORY DRILLING IN 1946! 


FREDERIC H. LAHEE,? Chairman 
Dallas, Texas 


ABSTRACT 
ia is the second annual report on data gathered by the committee on statistics of exploratory 
ng. ‘ 

During 1946, 5,752 exploratory holes were drilled in the United States. Of these, 3,125 were 
new-field wildcats, 1,270 were new-pool tests (including new-pool wildcats, deeper-pool tests, and 
shallower-pool tests), and 1,357 were outposts. Among the new-field wildcats, 333 were successful; 
among the new-pool tests, 380 were successful]; and among the outposts, 424 were successful. 

The total exploratory footage drilled was 22,167,561 feet in the 5,752 holes, or 3,854 feet per hole. 
These figures are comparable with 23,030,266 feet drilled in 5,613 exploratory holes, with an average 
depth of 4,103 feet, in 1945. 

This is the second annual report on data gathered and compiled by the com- 
mittee on statistics of exploratory drilling. It is the tenth article of its kind, 
written by the same author and printed each year in the June issue of this Associ- 
ation Bulletin. The earlier articles are listed on page 813 of the Bulletin for 1946. 
Special attention is called to the “Review of Exploratory Drilling Statistics, 
1938-1944,” which appeared in the November issue of the Bulletin in 1945.* 

There is no need to repeat what we stated last year in regard to the organiza- 
tion of the committee on statistics of exploratory drilling. To the members of the 
main committee, and also to the numerous persons who helped on subcommittees, 
the chairman is happy to express his thanks for their able assistance. Following 
is a list of the committee members and others who contributed to the work. 

Robert L. Bates, assisted by John A. Frost 

A. H. Bell, assisted by Virginia Kline, Nancy McDurmitt, and Richard J. Cassin 

Kenneth C. Cottingham 

R. J. Cullen, assisted by Floyd L. Swabb 

Stanley G. Elder, assisted by Fred H. Mumford and R. L. Denton 


Ralph E. Esarey 
F. H. Finn, assisted by George C. Grow (vice-chairman of Finn’s subcommittee), George J. 


1 Read before the Association at Los Angeles, March 27, 1947. Manuscript received, March 15, 
1947. 

2 Chief geologist, Sun Oil Company; chairman, committee on statistics of exploratory drilling. 

3 Vol. 29, No. 11, pp. 1581-92. 
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Donaldson, Jack Gaddess, L. S. Matteson, J. G. Montgomery, J. J. Schmidt, D. T. Secor, J. B. 
Sparks, James F. Swain, W. N. Tipka, William M. McGill, and H. G. Richards 

W. Lloyd Haseltine 

W. J. Hilseweck, assisted by R. L. Boss, Jack A. Parker, and Laura L. Tolsted 

Coleman D. Hunter, assisted by Frank Fisher, Woodson Diamond, and Miss Bill Dyer 

John W. Inkster, assisted by Paul H. Harper and John R. Berg 

Robert C. Lafferty, assisted by J. D. Castner : 

W.S. McCabe, assisted by E. W. Krampert, R. L. Sielaff, Ray Larson, A. W. Cullen, and H. E. 
Christensen 

John C. Miller, assisted by S. A. Berthiaume, O. L. Bocock, and E. B. Wilson 

Clarence L. Moody, assisted by G. W. Burdick and R. M. Wilson 

Graham B. Moody, assisted by T. J. Fitzgerald, H. W. Lee, A. J. Solari, E. H. Rader, R. L. Rist, 
and F. B. Carter 

D. J. Munroe 

T. F. Petty, assisted by Virgil Pettigrew 

Charles H. Row, assisted by L. C. Smith, J. M. Hansell, and Mary E. Sheldon 

Glenn C. Sleight, assisted by George D. Lindberg 

Paul Weaver 

C. W. Wilson, Jr., assisted by H. B. Burwell and H. C. Milhous 


Our committee has used the classification of exploratory holes as outlined in 
Table I. Definitions of the several types of hole are given on pages 631 to 634 of 


TABLE I 
. CLASSIFICATION OF EXPLORATORY WELLS 
Classification when Classification after Completion or Abandonment 
Drilling is Started Successful Unsuccessful 
A B Cc 
I I I 
fSets Outpost Extension well Dry outpost well 
(sometimes a new-pool 
ALYSSA discovery well) 
2a 2a 2a 
> 
Se Shallower-pool test a Shallower-pool Dry shallower-pool 
$25 3 3 discovery well 2 test 
8 | 83s 2b |2b 
| & discovery well test 
83 2c |2c A lec 
Aas S322 0 New-pool wildcat discovery wildcat Dry new-pool 
23 (sometimes an wildcat 
extension well) 
SERS 3 3 3 
=> 
we SH ESS New-field wildcat New-field Dry new-field 
see discovery wildcat wildca 
os 


the summary for 1944‘. Except where otherwise designated, the statistics recorded 
in this paper are similar to those used in our reports for 1939 to 1945 inclusive. 


4 “Exploratory Drilling in 1944,”’ Bull. Amer. Assoc. Petrol. Geol., Vol. 29, No. 6 (June, 1945), 
Pp. 629-45. 
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We include wildcats (both new-field wildcats and new-pool wildcats), outpost 
wells, deeper-pool tests, and shallower-pool tests. For all but the deeper-pool 
tests we use, as exploratory footage, the total footage drilled in each hole, 
whether a producer or a dry hole, but in the case of the deeper-pool tests we in- 
clude only the footage drilled below the deepest producing formation penetrated 
by the well. Observe that if, in the drilling of wells in a given field, any dry footage 
is drilled below the deepest producing sand (‘‘pay”’), the stratigraphic equivalent 
of this dry footage in a subsequently drilled deeper-pool test is counted as ex- 
ploratory. Thus, even though a field-develpoment well, ‘A,’ may have been 
carried from, let us say, 5,000 feet, which we shall assume is the base of the deep- 
est pool in the field, to 6,000 feet, and plugged back for completion at 5,000 feet, 
a deeper-pool test, “‘B,’”’ drilled near this well ‘‘A” and carried to 8,000 feet 
would still have assigned to it 3,000 feet of exploratory footage. This is an- 
alogous .to the case of a second new-field wildcat, ‘D,” drilled offsetting, or 
close to, a dry and abandoned previously drilled new-field wildcat, ‘‘C,” for “D,” 
just like ‘‘C,” is assigned its entire depth, from the surface down to the bottom, 
as exploratory footage. 

There still seems to be a feeling among some geologists, but more especially 
among executives and others who are not geologists, that this classification is 
too complex. We wish to reiterate here—what we have previously said—that 
this classification, after long and very intensive study of the whole problem by a 
large number of geologists, is the simplest form in which all five types of explora- 
tory hole are designated. Any further simplification would result in combining 
of two or more classes and would, therefore, conceal certain information which 
the geological profession needs if it is fully to appraise the results of its recom- 
mendations. As long as the statistics are collected and classified under the five 
headings (see Table I), anybody can then total them in groups as he sees fit. 

After all, this five-way classification is not so difficult to understand if atten- 
tion be given to the following definitions. All holes drilled below ground may be 
grouped as (1) those drilled for oil or gas, or (2) those drilled for other purposes. 
All holes drilled for oil or gas may be classed as (1) those which are field-develop- 
ment wells, located within or close to the developed part of an oil pool or gas pool 
(within the area of proved reserves), and drilled further to develop the pool or 
pools already partly developed; or (2) those which are exploratory in the sense 
that they are searching for new and as yet undiscovered pools or are searching 
for Jong extensions of pools already partly developed. We are here concerned only 
with the exploratory holes. 

All exploratory holes are drilled either (1) on structures nat yet producing, or 
(2) on structures already producing. Holes of the first of these two classes are 
new-field wildcats. Occasionally, where structures are ill-defined and porosity 
varies considerably within relatively short distances, exploratory holes may be 
grouped here if they are two miles or more distant from the nearest production. 
Holes of the second class (on structures already producing) may be, (1) outside 
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the developed area (area of proved reserves), in which case they will be outposts 
or new-pool wildcats according to whether they are drilled to extend a partly 
developed pool (reservoir) or to explore for a new pool; or (2) within the ‘‘proved”’ 
developed area of the pool, in which case they may be deeper-pool tests (ex- 
ploring beneath the deepest pool penetrated by the hole) or shallower-pool 
tests (exploring for a new pool above the deepest developed pool at the sites 
of the well in question). There are very few holes that belong to this fifth class. 
Most of the wells of this kind are field-development wells that happen to find new 
shallower pools. In other words, such holes were not drilled for the purpose of 
exploring for a shallower reservoir. Only rarely is such exploration undertaken. 


On the maps (Figs. 1 and 2), numbers in parentheses indicate total footage 


drilled; figures preceding parentheses indicate the number of holes drilled; figures 
above the cross line are for producing wells, that is, oil, oil and gas, condensate 
(distillate) and gas, and gas; and figures below the cross line are for dry holes. 

In the states covered in this review, as shown in Figure 1, and listed in Table 
II, during 1946 a total of 22,167,561 feet was drilled in 5,752 exploratory holes, 
divided as follows. 


Feet 


This means that 19.8 per cent of the holes drilled, and 23.8 per cent of the footage 
drilled, were successful in 1946. One producer foot was drilled for every 3.19 feet 
of dry hole. One successful well was drilled for every 4.06 dry holes. The average 


depth of hole was 3,854 feet. 
In the southern states district (Fig. 2), in 1946, a total of 12,580,476 feet was 


drilled in 2,635 holes, divided as follows. 


Feet 


In this area, then, 20.4 per cent of the holes drilled, and 26.0 per cent of the foot- 
age drilled, were successful. One producer foot was drilled for every 2.84 feet of 
dry hole. One successful well was drilled for every 3.89 dry holes. The average 
depth of hole was 4,774 feet. For comparison with statistics for this same area in 
1938, 1939, 1940, 1941, 1942, 1943, 1944, and 1945, see Table III. 

Selection of the location for a wildcat well may be based on geology (surface 
geology, subsurface geology, trend along known structural or stratigraphic con- 
ditions, local or regional, or shallow exploratory drilling); or it may be based on 
geophysics (exploration by seismograph, torsion balance, gravity meter, magne- 
tometer, ef cefera);or it may be based on some non-technical suggestion or re- 
quirement, such as “creekology,” “hunch,” “doodle-bug,” promotion, lease 
obligation, reported showing of oil or gas in holes previously drilled, e¢ cetera. 
In many cases a block of leases is taken on trend, or gravity exploration, or 
magnetic exploration, et cetera, and subsequently the well is located within the 
block by some more detailed work, such as seismic exploration. We believe that 
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TABLE II 
NuMBER OF O1t WELLS, GAS WELLS, CONDENSATE WELLS, AND Dry 
Hotes AS ExpLoRATORY TESTS IN 1946 
Oil Producers Gas Producers yor cd Total Producers Dry- Grand Totals Average 
Footage Footage Footage Footage Footage | Footage Hoes 
ber of) ‘prilted | pritted | Drilled Dritea | Drilled | 
Alabama ° ° ° ° ° ° ° ° 9 35,205 9 35,205 
izona ° ° ° ° ° ° ° ° 2 6,929 2 6,929 
Arkansas Ir 49,2905 I 3,515 ° ° 12 52,810 55 215,890 67 268,700 | 4,010 
California 55 278,215 14 53,494 I | 1,200 7° 332,909 | 296 | 1,251,736 | 366 | 1,584,645 | 4,329 
Colorado I 6,231 ° ° ° ° I 6,231 19 93,014 20 00,845 
Florida ° ° ° ° ° ° ° ° 16 106,644 16 106,644 
Georgia ° ° ° ° ° ° ° ° 3 8,843 3 8,843 
Ulinois 96 244,761 3 2,289 ° ° 909 247,050 | 583 | 1,363,255 | 682 | 1,610,305 | 2,361 
Indiana 14 25,538 ° ° ° ° 14 25,538 Il 210, 28 125 235,826 | 1,887 
Kansas 59 204,775 31 100,311 ° ° go 305,086 | 335 | 1,227,804 | 425 | 1,532,890 | 3,607 
Kentucky 20 30,443 9 13,103 ° ° 29 43,540 127 246,274 156 289,820 | 1,858 
Louisiana 21 134,004 10 67,451 30 |252,753 61 454,208 | 224 | 1,435,720 285 | 1,890,018 | 6,632 
Maryland ° ° ° ° ° ° ° ° x 7,710 I 7,710 
Michigan | 16 41,300 10 20,472 I 5,307 27 67,088 200 688,753 326 755,841 | 2,319 
Mississippi 4 37,367 2 4,938 I} 1,370 7 43,075 74 515,081 81 558,750 | 6,898 
Missouri ° ° ° ° ° ° ° ° 6) 10,512 6 10,512 
Montana 12 21,749 6 14,039 ° ° 18 35,788 47.| 125,122 65 160,910 | 2,476 
Nebraska ° ° ° ° ° ° ° ° 5 17,759 5 17,759 
Nevada ° ° ° ° ° ° ° ° I 3,750 I 3,750 
New Mexico 12 35,960 7 32,692 ° ° 19 68,652 65 214,454 84 | 283,106 | 3,370 
New York ° ° 1 | 2,231 ° ° I 2,231 15 1,236 16 63,467 
Ohio 8 32,355 39 | 129,995 ° ° 47 162,350 58 170,275 | 105 | 332,025 | 3,168 
Oklahoma oI 395,791 25 | QI, 502 ° ° 116 487,203 474 | 1,685,488 590 2,172,781 | 3,683 
Oregon ° ° ° ° ° ° ° ° 2 17,247 2 17,247 
Pennsylvania 10 17,798 30 90,939 ° ° 46 108,737 51 125,122 97 233,850 | 2,411 
Tennessee ° ° ° ° ° ° ° ° 18 17,371 18 | £7,371 
Texas 318 | 1,854,278 68 365,176 56 |457,713 | 442 | 2,677,167 |1,663 | 6,801,415 |2,105 | 9,478,582 | 4,503 
Utah o | ° ° ° ° ° ° ° 20,088 8 20,088 
Virginia ° ° ° ° ° ° ° ° I 2,700 I 2,700 
Washington ° ° ° ° ° ° ° ° I 6,230 I 6,230 
West Virginia 2 3,446 6 24,230 14 | 70,145 22 97,821 13 68,202 35 166,023 | 4,744 
Wyoming 12 41,541 4 26,900 ° ° 16 68,441 33 120,133 49 188,574 | 3,848 
Totals 762 | 3,454,046 | 272 | 1,043,277 | 103 |788,488 |1,137 | 5,286,711 \4,615 16,880,850 |5,752 [22,167,561 | 3,854 


* No exploratory drilling was reported in Iowa, North Carolina, North Dakota, South Carolina, or South Dakota. 


1 Averages have been recorded here only for states wh 


ere more than 25 exploratory holes were drilled in 1940. 


TABLE III 
COMPARATIVE STATISTICS FOR SOUTHERN STATES, SHOWN IN FIGURE 2* 
Producers Drilled Dry Holes Drilled Number 
y Total Average| of Dry- 
Number Total Depth |Hole Feet 
Year Holes | Footage Holes Footage Explor. Feet of il, 
Holes Drilled Hole | for Each 
Num-| Per Feet Per | Num-| Per Feet Per | Drilled (Feet) | Producer 
ber | Cent Cent ber Cent Cent Foot 
1938 | 200 | 13.6 984,262 | 17.4 | 1,271 | 86.4 | 4,667,402 | 82.6 | 1,471 5,651,664 | 3,842 4-74 
1939 | 161 | 12.6 779,345 | 14.8 | 1,113 | 87.4 | 4,501,069 | 85.2 | 1,274 | 5,281,014 | 4,145 | 5.90 
1940 | 187 | 12.8 919,506 | 14.9!| 1,279 | 87.2 | 5,251,273!| 85.11] 1,466 6,170,779 | 4,200'| 5.71! 
194t | 258 | 16.5 | 1,264,774 | 18.4 | 1,305 | 83.5 | 5,578,975 | 81.6 | 1,563 | 6,843,740 | 4,372] 4-41 
1942 | 231 | 16.3 | 1,289,480 | 19.6 | 1,186 | 83.7 | 5,205,556 | 80.4 | 1,417 6,585,036 | 4,647 4.11 
1943 | 287 | 17-3 | 1,546,956 | 18.8 | 1,369 | 82.7 | 6,680,512 | 81.2 | 1,656 8,227,468 | 4,968 4-32 
1044 | 473 | 21.1 | 2,804,005 | 23.5 | 1,765 | 78.9 | 9,005,421 | 76.5 | 2,238 | 11,890,426 | 5,317 | 3.24 
1945 | 613 | 22.7 | 3,508,301 | 26.1 | 2,003 | 77-3 | 9,944,302 | 73.9 | 2,706 | 13,452,603 | 4,971 | 2.83 
1946 | 538 | 20.4 | 3,276,458 | 26.0 | 2,007 | 79.6 | 9,304,018 | 74.0 | 2,635 | 12,580,476 | 4,774 | 2.84 


* Inthis table, New Mexico data are for the southeastern part of the state only. 


1See Bull. Amer. 


Assoc. Petrol. 


Geol., 


peared in Table II, p. roor, of the same volume. 


Vol. 25, p. 1938, where corrections are mentioned for these figures as they ap- 
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in such cases credit should be given to both the reconnaissance method and the 
detailed method of exploration. Sometimes the reason for choosing the location 
can not be ascertained, and it is then recorded as “unknown.” 

We wish to state to those who think that there is possibly too strong a geo- 
logical bias in assigning the reasons for location of exploratory holes, that our 
committee members try to be fair and to be correct in this grouping. There is 
certainly no intentional effort to weigh the results of geology against those of 


TABLE IV 
BAsIs FOR Locatinc Exploratory HOLeEs DRILLED IN 1946 
Geology Sundry 
Geology Geophysics* and Non- Unknown Totals Er 
State Geophysics* Technical 
Prod.| Dry | Prod.| Dry | Prod.| Dry | Prod.| Dry | Prod.| Dry | Prod. | Dry 

Alabama ° I ° 4 ° ° ° 4 ° ° o | 9 9 
Arizona ° ° ° ° ° ° ° 2 ° ° ° 2 2 
Arkansas 6 35 4 10 2 3 ° 2 ° 5 12 55 67 
California 55 193 5 18 8 43 I 28 I 14 70 296 366 
Colorado I 14 ° I ° 4 ° ° ° ° I 19 20 
Florida ° 6 ° 9 ° ° ° ° ° I ° 16 16 
Georgia ° ° ° 2 ° ° ° I ° ° ° 3 4 
Illinois 92 505 2 28 5 r) ° 37 ° 4 99 583 682 
Indiana 9 70 2 2 £ I I 18 I 20 14 III 125 
Kansas 717 198 6 27 I 10 5 89 I Ir go 335 425 
Kentucky 26 93 ° 2 ° 2 ° 16 3 14 29 127 156 
Louisiana 29 Ilr 22 79 10 30 ° 4 ° ° 61 224 285 
Maryland ° I ° ° ° ° ° ° ° ° ° 1 I 
Michigan 25 218 2 9 ° ° ° 13 ° 59 27 290 326 
Mississippi 4 II 3 35 ° 19 ° 6 ° 3 7 74 81 

issouri ° ° ° ° ° ° ° ° ° 6 ° 6 6 
Montana 15 39 ° 3 I ° I 4 I I 18 47 65 
Nebraska ° 2 ° 2 ° ° ° ° ° I ° 5 5 
Nevada ° I ° ° ° ° ° ° ° ° ° I I 
New Mexico 16 29 I 8 ° 7 2 14 ° 7 19 65 84 
New York I 12 ° ° ° ° ° 3 ° ° I 15 16 

hio 21 15 ° I ° ° 2 I 24 41 47 58 105 
Oklahoma 51 226 46 63 12 3 3 180 4 2 116 474 590 
Oregon ° I ° I ° ° ° ° ° ° ° 2 2 
Pennsylvania 13 19 ° ° ° I 3 13 30 18 46 5I 97 
Tennessee ° I ° ° ° ° ° ° ° 17 ° 18 18 
Texas 273 «|1,213 48 164 116 180 2 32 3 74 442 |1,663 (2,105 
Utah ° 4 ° ° ° ° ° 4 ° ° 8 
Virginia ° ° ° ° ° ° ° ° ° I ° I I 
Washington ° ° ° I ° ° ° ° ° ° ° I I 
West Virginia 16 Ir ° ° ° ° 2 2 4 ° _ 22 13 35 
Wyoming 12 24 I 4 2 ° I 5 ° ° 16 33 49 

Totals | 742 |3,053 142 | 473 | 158 | 312 23 | 478 | 72 | 209 |1,137 |4,615 |5,752 

* Including geochemistry. 


geophysics. We want to give credit where it is due. Our main thought is to con- 
trast the results of exploring on technical advice, on the one hand, with the re- 
sults of exploring without technical advice, on the other hand. 

In Table IV are listed the reasons for drilling the exploratory holes in 1946, 
by using the best information available from men familiar with such statistics, 
each in his own state or district. According to these figures 1,042 exploratory holes 
drilled on technical advice (geology and/or geophysics) were successful, and 3,838 
were dry; 23 holes, located for non-technical reasons, were producers, and 478 
were dry; 72 producers and 299 dry holes were located for reasons unknown. 
These figures show that 21.3 per cent of the holes drilled on technical advice were 
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producers as contrasted with 4.6 per cent successful in the case of the holes located 
without technical advice. Therefore, in 1946, locations based on technical recom- 
mendations were 4.6 times as successful as those drilled without such advice. 
With reference to new-field wildcats only, 154 producers and 1,583 dry holes were 
located mainly on geological bases; 91 producers and 412 dry holes were located 
on geophysics; 57 producers and 211 dry holes were located on geology plus geo- 
physics; ro producers and 363 dry holes were located on various non-technical 
bases; and 21 producers and 223 dry holes were located for reasons unknown. 
Either alone or in combination with geology, seismographic methods were re- 
sponsible for 138 producers and 107 dry holes. Among new-field wildcats, 12 per 
cent of the holes drilled on technical advice were successful, and only 2.7 per cent 
of the holes drilled on non-technical advice were successful. These figures refer 
to totals for all the states reported (Fig. 1 and Table II). 

Comparing last year’s figures® with figures for 1946 we note the following. 

1. There was a relatively small increase (2.47 per cent) in number of explor- 
atory holes drilled in 1946, but a decrease (3.74 per cent )in the the total footage 
drilled. 

2. There were conspicuous increases in the number of exploratory holes 
drilled in Illinois, Montana, and Oklahoma, and there were rather sharp drops in 
California, Mississippi, and New Mexico, these being considered more especially 
on a percentage basis rather than a well basis. 

3- The average depth of hole decreased from 4,103 feet in 1945 to 3,854 feet 
in 1946. 

As for several years past, again this year we shall refer to certain data per- 
taining to the group of seventeen states indicated in Figure 3 by diagonal north- 
east-southwest ruling. These seventeen states, each year from 1938 to 1946, 
inclusive, have included between 98 and gg per cent of the proved oil reserves 
of the country. For this reason their study gives essentially a picture of conditions 
in the United States where we want to compare exploration activities and ad- 
ditions of new oil from year to year. 

In Table V we present an analysis of the five classes of exploratory hole (Table 
I), and this is done both for the 17-states area and for the entire United States 
for 1945 and 1946. Observe that the percentages for both areas are very nearly 
the same for each year. This, of course, would be expected since so much of the 
exploratory drilling of the country occurs in these 17 states. Using round numbers 
for averages between these two years of 1945 and 1946, we may say that new- 
field wildcats constitute about 54.2 per cent of all the exploratory holes drilled; 
outposts about 22.6 per cent; new-pool wildcats about 15.4 per cent; deeper-pool 
tests about 7.2 per cent; and shallower-pool tests about 0.6 per cent. Together, 
then, the new-pool tests (the last three) would constitute 23.2 per cent of the total. 
Or, putting this in still more general form, we may say that exploratory drilling 
is roughly divisible into 54 per cent which is wildcatting for new fields, 23 per cent 
which is drilling for new pools on structures already producing, and 23 per cent 


5 F. H. Lahee, “Exploratory Drilling in 1945,’’ Bull. Amer. Assoc. Petrol. Geol., Vol. 30, No. 6 
(June, 1946), pp. 813-28. 
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TABLE V 


DISTRIBUTION OF EXPLORATORY WELLS OF 1945 AND 1946 BY 
CLASSES AND RESULTS OF DRILLING 


17-States Area All States Reported 
1945 1946 1045 1946 
Well | Class Well | Class Well | Class Well | Class 
Per Per Per Per Per Per Per Per 
Cent | Cent Cent | Cent Cent | Cent Cent | Cent 
Outposts Producers 424 | 38.09 374 | 29.40 480 | 30.57 424 | 31.26 
Dry holes 689 | 61.91 898 | 70.60 733 | 60.43 933 | 68.74 
‘otals | 1,113 |100.00 | 21.07 | 1,272 |100.00 | 23.38 | 1,213 |100.00 | 21.61 | 1,357 |100.00 | 23.57 
septs - | Producers 207 | 25.30 233 | 29.95 236 | 26.14 271 | 31.88 
wildcats Dry holes 611 | 74.70 545 | 70.05 767 | 73.86 79 | 68.12 
‘otals 818 |100.00 | 15.49 778 |100.00 | 14.30 903 |100.00 | 16.09 50 |100.00 | 14.77 
Deeper-pool | Producers 106 | 26.56 80 | 21.56 114 | 27.08 85 | 21.73 
tests Dry holes 203 | 73-44 291 | 78.44 307 | 72.92 306 | 78.27 
‘otals 309 |100.00 | 7.55 371 |100.00 | 6.81 421 |100.00 | 7.50 391 |100.00 | 6.79 
Shallower-pool] Producers 32 | 82.06 2t | 80.77 33 | 82.50 24 | 82.75 
tests Dry holes 7 | 17.94 5 | 19.23 17.50 | 17.25 
‘otals 39 |100.00 26 |100.00 +50 40 |100.00 29 |100.00 
New-field Producers 335 | 11.50 313 | 10.45 351 | 11.37 333 | 10.65 
wildcats Dry holes | 2,578 | 88.50 2,680 | 89.55 2,685 | 88.63 2,792 | 89.35 
‘otals | 2,913 |100.90 | 55.15 | 2,993 |100.00 | 55.01 | 3,036 |100.00 | 54.09 | 3,125 |100.00 | 54.34 
Total producers 1,104 | 20.90 1,021 1,214 | 21.63 1,137 
Total dry holes 4,178 | 79.10 4,419 4,309 | 78.37 4,615 
Grand total 5,282 |100.00 |100.00 | 5,440 |100.00 |100.00 | 5,613 |100.00 |100.00 | 5,752 |100.00 |100.00 


| 
| 
| 
i < a 
N 
-< RETA 
S 
= 
| 


926 FREDERIC H. LAHEE 


which is outpost drilling for long-distance extensions of pools already partly 
developed. 

In 1946, in the 333 successful new-field wildcats throughout the United 
States, 1,692,977 feet were drilled, and 10,818,985 feet were drilled in the 2,792 
dry new-field wildcats. Analogous figures, in 1945, were 1,789,392 feet drilled in 
the 351 successful new-field wildcats of that year, and 11,579,395 feet drilled in 
the 2,685 dry new-field wildcats. These figures indicate that, in new-field wildcats 


TABLE VI 


STATISTICS ON EXPLORATORY HOLES AND FOOTAGE DRILLED, AND ON AVERAGE 
DeptH OF ExpLoRATORY HOLE, IN 17-STATES AREA F 


Si sful Explo Wells 
UCCESS, x ploratory of Dry of Feet 
Number| Total | Explora- Total | Total Drilled in Total Depa 
—| of Dry \Explora-| tory Footage in Footage |Dry Holes Exploratory |Explora- 
Year New- | Bis |Explora-| tory Holes | Successful in Dry for Each| 
Total Field |What\ tory | Holes | Drilled | Exploratory| Exploratory | Foot in (G+ i) Hole 
Number of Dis- | Per | Holes |(A+D)| for Each Holes Holes Pro- (J/E) 
Producers* covery | Cent Producer cers 
Wells | of A (D/A) (H/G) 


1938 5 = od 369 | 226 | 61.2 | 2,264 | 2,633 | 6.13 | 1,526,557 | 7,303,609] 4.78 | 8,830,166 | 3,354 


1939 | 226 il | 


49 gas{ 275 175 63.6 | 2,306 | 2,671 8.71 1,118,420 7,610,632 6.80 8,729,052 | 3,268 


7 see 363 | 238 | 65.5 | 2,618 | 2,081 | 7.21 | 1,419,875 | 8,635,624 | 6.08 | 10,055,490 | 3,373 


64 gas 


6 oil 
T1941 yood 502} 281 | 55.9 | 2,716 | 3,218 | 5.41 | 2,045,760 | 9,488,962 | 4.63 | 11,534,731 | 3,584 


490 | 263 | 53.6 | 2,690 | 3,180] 5.48 | 2,155,522 | 9,804,844 | 4.50 | 12,050,366 | 3,789 
1043 


118 gasj 944 288 | 44.7 | 3,144 | 3,788 | 4.88 | 2,714,855 | 12,235,454 | 4-51 | 14,950,300 | 3,947 


1944 Zs.) 878 | 330 | 37.6 | 3,672 | 4,550] 4.18 | 4,190,732 | 15,228,020 | 3.63 | 19,418,752 | 4,268 


045 | 335 | 30-3 | 4,178 | 5,282 | 3.78 | s,150,145 | 16,803,881 | 3.56 | 21,063,026 | 4,007 


2 oil 
1946 dene TO 313 | 30-7 | 4,410 | 5,440 | 4-33 | 4,915,572 | 16,247,991 | 3.31 | 21,163,563 | 3,890 


* In this Column “gas” includes both gas wells and gas plus condensate wells. 


TABLE VII 


SuMMARY OF STATISTICS ON BAsIs FOR LOCATING EXPLORATORY 
HOLes In 17-STATES AREA 


Geology Sundry 

Geology Geophysics Non- Unknown Totals 

Year Geophysics Technical Total 
Prod. | Dry | Prod.| Dry | Prod.| Dry | Prod.| Dry | Prod.| Dry | Prod. | Dry 

1938 192 | 1,039 | 78 251 31 67 44 535 24 | 372 369 | 2,264 | 2,633 
1939 140 | 1,100] 69 303 13 40 43 662 10 201 275 | 2,390 | 2,671 
1940 195 | 1,195 | 100 443 22 79 35 77° II 131 363 | 2,61 2,981 
1941 300 1,357 | 143 432 28 Tir 29 755 2 61 502 | 2,716 3,218 
1942 305 | 1,418 | Ito 484 42 134 22 575 II 79 490 | 2,690 | 3,180 
1043 405 1,813 | 147 53 65 242 21 480 71 644 | 35144 | 3,788 
1944 568 2,014 | 145 643 102 263 58 672 5 80 878 | 3,672 4,550 
1045 771 2,733 | 142 543 140 313 290 353 22 236 1,104 | 4,17 5,252 
1946 691 | 2, 2 | 142 459 | 158 3Ir 16 452 14 215 I1,02I | 4,419 | 5,440 
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EXPLORATORY DRILLING IN 1946 927 
TABLE VIII 
SUMMARY OF STATISTICS ON PROVED Ort RESERVES AND EXPLORATORY 
DRILLING IN 17-STATES AREA (SEE FIG. 3)* 
A B c D E F | 
New New 
Proved Total Proved 
Proved Oil | Proved Oil | Net New Oil Gross New La ee Oil 
Reserves as | Reserves as | Proved Oil | Production | Proved Oil Total Reserves pee Reserves 
Year of Jan.1 | of Dec. 31** | Reserves During Reserves | Exploratory | (E) Per of (E) Per 
(1,000’s of | (1,000’s of | (1,000’s of Year C+D ‘ootage Explor- Explor- Exploratory 
Bbls.) Bbls.) (Bbls.) (1,000’s of | (1,000’s of (Feet) atory ator Hole 
Bbls.) Bbls.) Foot | | Drilled 
Drilled | (Bbls.) 
(Bbls.) E/H 
E/F 
1938 | 15,102,239 | 17,056,370 | 1,954,131 | 1,183,733 | 3,137,864 | 8,830,166 | 355.3 | 2,633 | 1,101,744 
1939 | 17,056,370 | 18,186,767 | 1,130,397 | 1,235,013 | 2,365,410 | 8,729,052 | 270.9 | 2,671 885,589 
1940 18,186,767 | 18,688,777 502,010 | 1,322,704 | 1,824,804 | 10,055,490 | 181.5 | 2,981 612,161 
1941 | 18,688,777 | 19,270,869 582,092 | 1,375,411 | 1,057,503 | 11,534,731 | 169.7 | 3,218 608 , 298 
1942 | 19,270,860 | 19,792,818 521,949 | 1,355,102 | 1,877,051 | 12,050,366 | 155.7 | 3,180 590, 267 
1943 | 19,792,818 | 19,759,516 | —33,302 | 1,475,881 | 1,442,579 | 14,950,309 | 96.5 | 3,788 380,828 
1944 | 10,759,516 | 20,171,588 412,072 | 1,653,453 | 2,065,525 | 19,418,752 | 106.0 | 4,550 453,961 
1045 | 20,171,588 | 20,566,405 304,817 | 1,713,725 | 2,108,542 | 21,963,026 | 96.0 | 5,282 399,104 
1946 | 20,566,405 | 21,682,344 | 1,115,039 | 1,701,952 | 2,817,801 | 21,163,563 | 133-1 | 5,440 517,904 


* The proved oil reserves shown in this table are all comparable in the sense that they include crude oi] and cycle plant 
condensate with some lease condensate. This statement applies to 1946 where figures analogous to those preceding have 
been used,although the Report of the American Petroleum Institute for December 31, 1946, has been prepared on a different 


basis. 


** This figure happens to be between 98 and gg per cent of the total proved oil reserves of the United States as of the 
same date (December 31) each year. 


in the country as a whole, the average depth was 4,403 feet in 1945 and 4,004 
feet in 1946. 

In Tables VI and VII are listed comparative data for the 17-states area, many 
of them similar to those presented for the United States in Tables II and IV, but 
in Tables VI and VII only annual totals are given. Details by states can be ob- 
tained from the earlier reports. 

We wish to call particular attention to columns A, B, and C, in Table VI. 
Here we show that, although, since 1940 (with the exception of 1942 and 1946), 
there has been an increasing number of successful exploratory holes, nevertheless 
in that same period the percentage of new-field discoveries has decreased, with 
a slight improvement in1946. In 1945 and 1946 this percentage was less than half 
what it was in 1940. Significant also is the fact that, from 1939 to 1946, there 
has been apparent a general improvement in the producer-dry-hole ratio from 
8.71 dry holes per producer to 4.33° dry holes per producer, and from 6.80 feet 
drilled in dry holes per foot in producers to 3.31 feet drilled in dry holes per foot 
in producers. In other words exploratory drilling has been increasingly successful 
in finding new oil and gas—we are not referring here to qguanity of new oil and 
gas—in outpost drilling and in new-pool drilling, but it has been decreasingly 
successful in finding new oil and gas in new-field (“rank wildcat”) drilling. 

In Table VIII are listed annual statistics comparing the American Petroleum 
Institute’s figures on proved oil reserves’ with our figures on exploratory drilling. 


6 In 1944 and 1945 this ratio was better than in 1946; that is, 4.18 and 3.78, respectively. 


7 We have taken totals of the reserves figures published by the A.P.I. each year for the 17 states. 
For December 31, 1946, we have used reserves figures analogous to those used in the earlier years. 
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This comparison is suggestive, but it is not quite precise, and for this reason: 
the estimated “‘new proved reserves” (columns C and E) include, for each year, 
newly discovered proved reserves and also new proved reserves resulting from 
extensions of pools or fields previously discovered.* This new oil by extensions is 
very largely a result of regular field development, not of exploratory drilling. In 
fact, some study of this matter leads us to conclude that probably not more than 
2 per cent—certainly not more than 5 per cent—of the new proved reserves added 
by extensions in any given year is attributable to exploratory drilling. It is nearly 
all to be credited to field-development drilling. However, this “extension oil,” 
each year, is really a follow-up of the discoveries of several preceding years. In 
this sense certain fractions of it might be credited to years gone by, but this would 
involve many serious difficulties. We believe that it is better to refer to the simpler 
picture as presented in Table VIII, keeping in mind that columns G and I do not 
actually measure the results of the exploratory effort for any given year. If a 
somewhat closer analysis is sought, an approach to the problem can be made 
similar to that illustrated in Table V, on page 1589 of our “‘Review.’” 

As indicated in Table I, a hole may be located as an outpost with the intention 
of trying to extend a pool partly developed, but instead it may discover a new 
pool; and, similarly, a new-pool wildcat may be located in search of a new pool 
because it is believed to be well outside the limits of the known pool, but instead 
it may result in extending this known pool farther than had been expected. 
A majority of outposts, if successful, are completed as extension wells and a ma- 
jority of new-pool wildcats, if successful, discover new pools. To show the class 
distribution of these completions in 1946, we prepared Table IX. Here we see 
that 371 outposts were completed as extension wells and 53 were completed as 
new-pool discoveries; and 183 new-pool wildcats discovered new pools whereas 88 
new-pool wildcats were completed as extension wells. It is further interesting to 
note, referring to both Tables V and IX, that in the 17-states area, in 1946, 313 
new fields and 303 new pools were discovered, as compared with 405 extensions, 
and that in the entire country there were 333 new-field discoveries and 345 new- 
pool discoveries, compared with 459 extensions.!° 

A question sometimes asked concerns the approximate percentage of true 
wildcatting (new-field wildcatting) by major companies, on the one hand, and by 
minor companies and independents, on the other hand. Distinction between these 
three classes of operator is not always easy, and in some instances the same com- 
pany may be regarded as a “major” in one district, but as a “minor” in another 
district. Consequently we left the classification to the judgment of the various 

8 We need not concern ourselves here with revisions due to correction of factors used in making 
the reserves estimates. 

® “Review of Exploratory Drilling Statistics,” Bull. Amer. Assoc. Petrol. Geol., Vol. 29, No. 11 


(November, 1945), pp. 1581-92. 


10 The new-poo] discoveries referred to in this paper are al] the result of exploratory drilling. 
In addition to these, at least 114 new pools were discovered in the drilling of field-development wells. 
These included 12 discoveries of gas, 59 of oi], and 6 of condensate. 
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committeemen, each for his own district. Usually a major company is defined 
as one which is integrated with respect to at least three of the four main branches 
of production, transportation, refining, and marketing. 

Our statistics showed that in the country as a whole, 659 new-field wildcats 
(118 producers and 541 dry holes )were drilled by majors; 1,991 new-field wild- 
cats (161 producers and 1,830 dry holes) were drilled by minors and independents; 
and 475 new-field wildcats (54 producers and 421 dry holes) were drilled by 
minors or independents with the drilling financed by major companies. Corre- 
sponding figures for the 17-states area were 618 new-field wildcats (113 producers 
and 505 dry holes) by majors; 1,904 new-field wildcats (147 producers and 1,757 


TABLE IX 
NeEw-Poot DIscOVERIES AND EXTENSIONS OF OLDER POOLS 1N 1946 
Extension of 
New Pools Discovered Old Pools 
Total 
B B By New Pools B Total 
By y y Shal- | Discovered By y Extensions 
Out- lower- in 1946 Out- 
Wildcats| Tests Wildcats 

Oil 20 118 52 16 206 231 7° 301 

A}r7-States area | Gas 14 20 13 4 60 78 2 83 

Condensate 13 8 15 I 37 18 3 21 

’ Oil I 5 ° tz 7 8 4 12 

B}Remaining Gas 5 22 5 2 34 27 3 30 

states Condensate ° I ° ° I 9 3 12 

Oil 21 123 52 17 213 2390 74 313 

C}Total U. S. Gas 19 51 18 6 04 105 8 113 

(A+B) Condensate 13 9 15 I 38 27 6 33 
Grand total 

(Oil+gas+condensate) 53 183 85 24 345 371 88 459 


dry holes) by minors and independents; and 471 new-field wildcats (53 producers , 
and 418 dry holes) by minors and independents with the drilling financed by 
majors. 

In our “Review of Exploratory Drilling Statistics,” already cited, on pages 
1590 and 1591, and in Table VI of that article, we compared estimates of total 
ultimate reserves of the fields discovered in the 17-states area in the years 1938 
to 1943 inclusive, these estimates being made, not at the time of discovery, but 
all of them as of January 1, 1945. Since the fields in 1943 were the latest con- 
sidered in that study, all of them had at least a year of development history on 
January 1, 1945, to help toward a reasonably fair estimate. The older fields had 
a correspondingly longer period of development history to serve as a guide. 
In making the estimates the reserves of pools subsequently discovered on a pro- 
ducing structure were all added to the reserves of the first pool discovered on 
that structure, and the total of these pool reserves was assigned to the year of 
discovery of the first pool. No fields were included in the study except those of 
which the first pool was discovered within the 6-year period (1938 to 1943). 
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In accordance with our suggestion made in the “Review,” our committee has 
made a re-appraisal of the fields discovered in those six years in the 17-states 
area, and has added estimates of the total ultimate reserves for the new-field 
discoveries of 1944 and 1945 in the same area. Table X presents these estimates 
which were made as of January 1, 1947. As a result of the re-appraisal several 
fields were dropped from the list either because they were gas fields or because 
they were abandoned. We are now classifying as “F”’ those fields which have been 
abandoned. In the re-appraisal of January 1, 1947, 2 A-fields were lowered to B 
(that is, the total ultimate reserves estimated as more than 50 million barrels a 
year ago are now placed between 25 and 50 million barrels) ; 3 B-fields were raised to 
A;2B-fields were lowered; 5 C-fields were raised; 7 C-fields were lowered; 16 D-fields 


TABLE X 


NuMBER OF FIELps DiscOVERED EAcH YEAR IN 17-STATES AREA, GROUPED 
ACCORDING TO EsTIMATED TOTAL ULTIMATE RESERVES 


Reserves Group* Percentage 
Discovery | Total 
| Number of Fields Discovered in Year Indicated A-F, Incl. otal Fields 
1938 10 9 20 56 103 25 223 17.48 
1939 5 I 15 SI 76 18 166 12.65 
1940 4 10 18 54 129 14 229 13.07 
1941 | 4 3 12 61 168 23 271 7.01 
1942 | I 3 10 53 165 24 256 5.46 
1943 | I 2 13 56 104 13 279 5-73 
1044 | 4 ° 9 49 174 9 245 5-30 
1945 | I I a 29 174 5 213 2.34 


* In these estimates of total ultimate reserves, made as of December 31, 1946 (January 1, 1947), 
: 50 million or more barrels. 
B: between 25 million and 50 million barrels. 
C: between ro million and 25 million barrels. 
D: between 1 million and ro million barrels. 
E: less than 1 million barrels. 
F: abandoned. 


* were raised; 29 D-fields were lowered; 36 E-fields were raised; and 94 E-fields 


were reported abandoned, and therefore were lowered to F. Among all the 1,669 
discoveries made in the 7-year period (1938 to 1947 inclusive), the estimates were 
raised in 60 cases and lowered in 134 cases, but note that a large majority of the 
estimates lowered were actual abandonments. If we add together the A-fields, 
B-fields, and C-fields for each year, that is, all fields having total ultimate re- 
serves of 10 million barrels or more, and find the percentage of these totals in the 
whole group of fields (A to E inclusive) for each year, we observe a regularly 
decreasing percentage (see last column in Table X). There is no doubt that the 
percentages recorded for 1945 and probably for 1944 and 1943 will increase some- 
what by future raising of some D estimates into the C group, but these changes 
will probably not be more than a point or two. As the years go by, we geologists 
should especially watch the trend from 1938 forward to the year 3 or 4 years 
previous to the year of writing each annual report of this committee. 

Again, as last year, we wish to say that the committee will welcome any sug- 
gestions for improvement of its annual reports in future years. 
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DEVELOPMENTS IN CALIFORNIA IN 1946! 
GRAHAM B. MOODY? 


ABSTRACT 


Exploratory activity in 1946 subsided somewhat from the record level of 1945 but was still sub- 
stantially ahead of 1944. Three hundred sixty-six exploratory wells were completed in 1946, a total 
exploratory distance of 1,584,647 feet or 300 miles. The total number of completions, total footage, 
and percentage of success for the different types of exploratory wells were as follows: new-field wild- 
cats—211 wells, 950,855 feet, wells 8.5 per cent successful, footage 11.1 per cent successful; new-pool 
wildcats—47 wells, 230,720 feet, wells 27.7 per cent successful, footage 26.8 per cent successful; 
deeper-pool tests—2g wells, 78,695 feet, wells 10.3 per cent successful, footage 6.8 per cent successful; 
shallower-poo]l tests—4 wells, 19,585 feet, wells 75.0 per cent successful, footage 78.3 per cent success- 
ful; outposts—75 wells, 304,792 feet, wells 44.0 per cent successful, footage 38.6 per cent successful. 
All exploratory wells were 19.1 per cent successful as to number and 19.4 per cent successful as to 
footage; the analogous figures for 1945 were 21.0 per cent successful as to number of wells and 17.5 
percent successfulas to footage. Thirty oil poolsand fields and 7 gas pools and fields were discovered in 
1946. Subsurface geology again played a major role in locating the wells that made discoveries. New 
pools, new fields, and successful outpost wells added about 132,000,000 barrels to oi] reserves and 
about 110,000,000 MCF to dry gas-field gas reserves. None of the new pools or fields can be rated 
yet as a major discovery. Production in 1946 was approximately 317,500,000 barrels (including con- 
densate) and 528,000,000 MCF of gas. There were 57 active exploratory wells at the close of 1946. 


INTRODUCTION 


This article follows the general method of presentation used by the writer in 
two previous discussions® covering activities in California during 1944 and 1945. 
The classification of exploratory wells described by F. H. Lahee?‘ is followed. The 
process of classification has been facilitated and standardized by the assistance of 
a committee that functioned efficiently during 1946. The writer’s periodic consul- 
tations with the able members of thic committee eliminated the factor of possible 
personal bias from the classification of exploratory ventures. The members of 
this committee are F. B. Carter, T. J. Fitzgerald, H. W. Lee, H. E. Rader, 
R. L. Rist, A. J. Solari, and the writer as chairman. This report on 1946 Cali- 
fornia developments represents the efforts of the committee. 

An attempt is made to condense the written matter as much as possible be- 
cause of the continued scarcity of paper. This procedure is in line with the writer’s 
opinion that statistical material on exploration is most efficiently presented by 
means of maps, tabulations, figures, and minimum verbiage. 


1 Manuscript received, March 27, 1947. Presented by title before the Association at Los Angeles, 
March 24-27, 1947. 

2 Standard Oil Company of California. The writer expresses his thanks and appreciation to M. E. 
Bigelow and A. Brennan for assistance in the compilation of the tables and in the construction of the 
— and to D. J. Christensen, A. A. Hagan, and J. H. Harvey for preparing the figures for pub- 

ication. 

3 Bull. Amer. Assoc. Petrol. Geol., Vol. 29, No. 6 (June, 1945), p. 646, and Vol. 30, No. 6 (June, 
1946), p. 829. 

4 Frederic H. Lahee, “Exploratory Drilling in 1944,” Bull. Amer. Assoc. Petrol. Geol., Vol. 29, No. 
6 (June, 1945), P- 630. 

5 W. S. Knouse served for a short time but resigned when transferred from California. 
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Fic. 1.—Locations of 1946 exploratory wells in north half of California. See Figure 
2-A for explanation of symbols. 
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Fic. 2.—Locations of 1946 exploratory wells in south half of California. See Figure 
2-A for explanation of symbols. 
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EXPLORATION 


The locations of exploratory wells relative to previously producing areas are 
shown in Figures 1, 2, 2-A, and 2-B. The last 2 are enlargements of the most 
active areas of Figure 2. The large numbers attached to successful wells are for 
reference to Tables IV, V, and VI. 

The numbers of wells, amounts of footage, and success percentages of the 5 
types of exploratory wells, subdivided into gas-exploratory and oil-exploratory, 
are given in Table I. Exploratory effort was 11 per cent lower in respect both to 
number of wells and footage than in 1945 but was 14 per cent and 9 per cent 
higher as to number of wells and footage, respectively, than in 1944. 

The success factor for number of wells decreased to 19.1 per cent from the 20.0 
per cent of 1945 whereas for footage it increased to 19.4 per cent from the 17.5 
per cent of 1945. New-field wildcats, the exploratory wells carrying the greatest 
risk, increased their success factors to 8.5 per cent as to number of wells and 11.1 
per cent as to footage from 5.0 per cent and 4.2 per cent, respectively, in 1945. 

The 5 counties with almost 80 per cent of total exploratory effort were the 
following. 


Number of Success 
County ExploratoryWells Percentage 
Kern 171 20 
Los Angeles 51 24 
Orange 25 12 
Ventura 22 23 
Solano (all were gas-exploratory) 18 28 


The names, locations, and depths of the 46 unsuccessful exploratory wells that 
reached basement are given in Table VII. Each of these dry holes is differentiated 
on Figures 1, 2, 2-A, and 2-B by an extra circle around the symbol indicating a 
failure. 

There were 12 seismograph and 2 gravimeter parties active at the close of 
1946. Comparable figures at the end of 1945 were 14 and 1, respectively. | 

The relative importance and success of geological, geophysical, and other 
methods in locating the exploratory holes are given in Tables II and III; the 
former treats number of wells and the latter footage. Tables II-A and III-A are 
recapitulations to show the accomplishments of the most important methods by 
themselves and their total accomplishments through their own efforts and 
through collaboration with other methods. These recapitulations compare figures 
for total exploratory holes and for wildcats, both new-field and new-pool. 

Subsurface geology again was the dominant factor in locating 1946 drilling 
ventures. It was entirely responsible for 37 per cent of all exploratory locations 
and for 30 per cent of wildcat locations. Its total contributory effort amounted to 
74 per cent for all types of exploratory wells and 68 per cent for wildcats only. 
Its success in those ventures for which it had sole responsibility was 20 per cent for 
all exploratory wells and 13 per cent for wildcats. Geophysics had less participa- 
tion in exploratory effort but scored 23 per cent and 16 per cent success for all 
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TABLE I 
SUMMARY 
EXPLORATORY WELL COMPLETIONS BY ALL OPERATORS 
CALIFORNIA—1946 


Exploratory Footage 
Average Per Well 
Number of Wells Total Foota 
ge 
Completed Successful Wells 
Total 
Successful Wells Success- 
ells er- er- ootage 

Wells centage Wels Amount’ centage Wells Only 


NEW FIELD WILDCATS 
Drilled primarily tofindoil 184 14m 7.6 824,358 91,103 11.1 4,480 6,507 7,186 
Drilled primarilytofindgas 27 4 14.8 126,497 14,841 11.97 4,685 3,710 5,138 


Totals 211 18 8.5 950,855 105,944° 11.1 4,506 5,886 6,675 


NEW POOL WILDCATS 
Drilled primarilytofindoil 42 102 23.8 207,328 54,203 26.2 4,936 5,420 5,738 
Drilled primarily to find gas 5 3 60.0 23,302 7,560 4§932.3 4,678 2,517 3,605 


Totals 47 13 27-7 230,720 61,844! 26.8 4,909 4,757 5,266 


DEEPER POOL TESTS 
Drilled primarily to find oil 25 3 12.0 69,048 53688 7.7 2,798 1,780 2,173 
Drilled primarily to find gas 4 9747 


Totals 29 3 10.3 78,695" 5, 3088 6.8 2,714 1,780 2,278 


SHALLOWER POOL TESTS 
Drilled primarily to find oil 4 3 75.0 19,585 15,335 78.3 4,896 5,112 5,112 


Totals 4 3 75.0 19,585 15,335 78.3 4,896 5,112 5,112 
OUTPOSTS | 
Drilled primarily tofindoil 63 26P 41.3 265,268 98, 286 87.2 4,211 3,780 3,869 
Drilled primarily tofindgas 12 7P 58.3 390,524 20,051 50.7 3,204 2,864 3,123 
Totals 75 33 44.0 304,792 118,337" 38.8 4,064 3,585 3,710 
TOTALS OF ALL EXPLORATORY 
WELLS 
Drilled primarily tofindoil 318 56 17.6 1,386,487 264,385 19.1 4,360 4,721 4,990 
Drilled primarilytofindgas 48 14 29.2 198,160 42,443 21.4 4,128 3,032 3,821 


Grand totals 366 70 19.1 1,584,647 306,828! 109.4 45330 4,383 4,756 


® Drilled an additional 8,502 feet of dry exploratory hole. 
Drilled an additional 5,709 feet of dry exploratory hole. 
© Drilled an additional 14,211 feet of dry exploratory hole. 
Drilled an additional 3,082 feet of dry exploratory hole. 
© Drilled an additional 3,533 feet of dry exploratory hole. 
f Drilled an additional 6,615 feet of dry exploratory hole. : 
© Drilled an additional 1,150 feet of dry exploratory hole and 7,600 feet of non-exploratory hole to pass previously 
productive pools. 
All deeper pool tests drilled an additional 93,109 feet of non-exploratory hole to pass depths of previously productive 


Ss. 

i Drilled an additional 2,296 feet of dry exploratory hole. 

) Drilled an additional 1,809 feet of dry exploratory hole. 

k Drilled an additional 4,105 feet of wd exploratory hole. 

1 Allsuccessful exploratory wells drilled an additional 26,081 feet of dry exploratory hole. 

™m One of these wells started as a new field wildcat but finished as a new pool discovery. 

n Three of these wells started as new pool wildcats but finished as successful extensions to old pools. 
P One of these wells started as an outpost but finished as a new pool discovery. 

§ This is net discovery or net successful exploratory footage. 


exploratory wells and for wildcats, respectively, in those ventures for which it 
had sole responsibility. Note, however, that in respect to footage involved sub- 
surface geology was more successful than geophysics in independent ventures; 
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TABLE II 
EXPLORATORY WELLS ALLOCATED TO TYPE OF WELL AND TO BASIS FOR LOCATING WELL 
New Field and Deeper and 
New Pool Shallower Outposts Totals 
Wildcats Pool Tests 
Successful Successful Successful Successful 
Wells Wells Wells Wells 
Total Total ———————-_ Total Total 
Wells Num- % of Wells Num- of Wells Wells Num- % of 
ber Total ber otal Total ber Total 
Surface geology 18 I 5.6 2 20 I 5.0 
Surface geology and trend 2 I 50.0 2 I 0.0 
Surface geology and core drilling 2 — 2 _ 
Surface and subsurface geology 
Surface and subsurface geology 
Surface geology and seismic and 
Surface and subsurface geology 
and seismic 4 25.0 — I 25.0 
Surface and subsurface geology 44 6 13.6 2 ~~ — 19 13 68.4 65 19 29.2 
Subsurface geology 78 612.8 27 6 22.2 31 136 27 19.9 
Subsurface geology and trend 5 2 40.0 _- - —_ 10 50.0 15 7 40.7 
— geology and core drill- 
Subsurface geology and core drill- 
I I 100.0 - - I I 100.0 
ace and seismic 
Subsurface geology and gravity I I 100.0 I 100.0 
Subsurface geology and seismic 38 I 2 41 5 12.2 
Seismic 19 3 15.8 I _ — 2 2 100.0 22 5 22.7 
Trend 2 — - - 5 - 
Non-technical 28 I I 100.0 20 I 3-4 
Unknown 10 4 I 25.0 14 1 7.1 
Totals 258 3r 12.0 33 G 18.2 75 33 44.0 366 7o 19.1 
TABLE II-A 
RECAPITULATION OF TABLE II 
NUMBER OF WELLS 
New Field and New Pool 
All Exploratory Wells Wildcats Only 
% of Success % of Success 
Number Tot of % Number To tal % 
SURFACE GEOLOGY 
By itself 20 6 5 18 7 6 
herever involved 97 27 22 44 17 20 
SUBSURFACE GEOLOGY 
By itself _ 136 37 20 78 30 13 
herever involved 269 74 23 175 68 15 
GEOLOGY—TOTAL 
Byitself — 249 68 22 153 60 13 
erever involved* 209 82 21 199 77 14 
GEOPHYSICS—TOTAL 
By itself | 22 6 23 19 7 16 
Wherever involved 72 20 18 65 25 17 
GEOCHEMICAL, NON-TECHNICAL 
AND UNKNOWN 45 12 4 40° 16 _ 


* Gravity surveys involved in two of these. 
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subsurface geology 21 per cent successful for all exploratory footage and 14 per cent 
for wildcat footage; geophysics 15 per cent successful for all exploratory footage 
and 11 per cent for wildcat footage. 

It merits comment that seismic work scored 23 per cent success in new-field 
gas-wildcat ventures located solely on the basis of its findings. 

A new depth record for California was set by Pacific Western Oil Corporation, 
National Royalties No. 1 Miramonte, in Sec. 5, T. 26 S., R. 22 E., Kern County. 


TABLE III-A 
RECAPITULATION OF TABLE III 
FooTaGE 
Ali Exploratory Wells New Field and New Pool Wildcats Oniy 
% of Success % of Success 
Footage Total % Footage Tot al % 
SURFACE GEOLOGY 
71,401 5 5 66,246 6 
erever involved 420,981 27 23 305,800 26 15 
SUBSURFACE GEOLOGY 
By itself 516,963 33 21 : 311,586 26 14 
erever involved 1,203,076 76 23 833,505 71 18 
GEOLOGY—TOTAL 
By itself 5 963,017 61 23 601,273 51 15 
Wherever involved 1,311,580 83 22 930,438 79 16 
GEOPHYSICS—TOTAL 
By itself 142,152 9 15 131,275 II Ir 
herever involved 400,715 31 17 460,440 39 17 
GEOCHEMICAL, NON-TECHNICAL 
AND UNKNOWN 130,015 Ir 3 119,862 10 _ 


This well reached 16,668 feet and at the close of 1946 was the deepest well in the 
world. The bottom-hole formation was lower Miocene. 


DISCOVERIES 


There were 14 oil and 4 gas fields (Table IV) and 16 new oil pools and 3 new 
gas pools (Tables V and VI) discovered in 1946. None of these can be classed as 
a major discovery. Developments to date indicate that East Los Angeles in the 
Los Angeles basin and Salt Creek in the San Joaquin Valley are the two 1946 
oil-field discoveries most likely to succeed, and Winters seems to qualify in like 
manner among the new gas fields. The more important oil pool discoveries in- 
clude those in Cymric and Elk Hills in the San Joaquin Valley, Newhall-Potrero 
and the Ramona area of Del Valle in the Coastal District, and Newport and 
Potrero in the Los Angeles basin. 

South Belridge, Elk Hills and the Santiago area of Midway-Sunset in the San 
Joaquin Valley and the 237 pool of Wilmington in the Los Angeles basin derived 
the greatest benefit from successful outposts. 
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944 GRAHAM B. MOODY 


ADDITIONS TO RESERVES 


Additions to California’s oil reserves during 1946, derived from the annual 
reserves report of the American Petroleum Institute, were 13,876,000 barrels from 
new fields and new pools, and 118,280,000 barrels from extensions—a total of 
132,147,000 barrels, which was 42 per cent of the year’s withdrawals. 

Additions to reserves of dry gas fields amounted to about 110,000,000 MCF, 
or 21 per cent of production. 


DEVELOPMENTS 


There were 1,375 producing oil wells completed during the year, a decrease 
of 18 per cent from 1945. They had a rated average initial production of 287 
barrels daily; this is a 38 per cent increase over the average daily rate of 1945 
completions. These production and completion figures are taken from annual 
statistical reports issued by the American Petroleum Institute. 

The 12 most active oil fields from the standpoint of development were the 
following. 


Rated Initial Production 
Number of Producing Barrels Daily 
Wells Completed 
Total Per Well Average 

Wilmington 183 107,352 587 
Cymric 108 17,758 164 
South Belridge 83 2,155 26 
Edison 72 36,005 500 
Newport 70 11,629 166 
Huntington Beach 52 14,324 275 
Santa Maria Valley ; 46 7,708 168 
Lost Hills 41 1,749 43 
Tejon 38 35423 go 
Ventura Avenue 38 18,530 488 
Kern Front 34 2,280 67 
Del Valle 31 4,614 149 


Fifty-five producing wells were completed in dry gas pools, one more than in 
1945. The two most active gas fields were Trico with 19 and Rio Vista with 17 
producers completed. 

Production during 1946 was as follows. 


Natural gas liquids, including condensate...............000eeeeeeeeeeeees 21,885,000 barrels 

TRENDS 


Production and reserves data used in the preparation of Figure 4 and Panel 
4, Figure 3, are based on annual reports of the American Petroleum Institute. 
Both condensate and crude oil are included in the calculations for each year from 
1940 to 1946, inclusive. The American Petroleum Institute included only crude 
oil reserves and production in its report as of December 31, 1946, but these figures 
have been adjusted so that they are comparable with those of previous years. 
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It should be emphasized that the estimates of reserves added by new fields 
and new pools, as used in Figures 3 and 4, have been made at the ends of dis- 
covery years and have been proved conservative in most cases. The reserves com- 
mittee of the American Petroleum Institute prepares the most reliable estimates 
of newly discovered reserves with which the writer is familiar but is limited in its 


CALIFORNIA 


TRENDS IN EXPLORATORY DRILLING 
& ADDITIONS TO OIL RESERVES 
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calculations by data available at the end of the discovery year. Subsequent an- 
nual additions to reserves of these newly discovered pools are credited to exten- 
sions or revisions but do not appear in the discovery record. It is to be expected, 
therefore, that the American Petroleum Institute’s estimates of oil discovered 
each year will be conservative and will be subject to upward revision as develop- 
ment of the new discoveries progresses. 
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The graphic presentations of comparative annual (1940 to 1946, inclusive) 
figures of amount and success of exploratory drilling (Figure 3) and of additions 
to reserves (Figure 4) indicate a downward trend in number of exploratory holes, 


CALIFORNIA 


ADDITIONS TO OIL RESERVES VS PRODUCTION 
(1940 TO 1946, INCL.) 
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in amount of exploratory footage, and in additions to reserves. The well sustained 
success percentages in 1946, both as to number of wells and footage, indicate that 
exploratory technique in California is efficient. The comparatively small rewards 
in the form of either total reserves added or reserves added per foot of effort indi- 
cate the continued difficulty experienced in finding substantial new supplies of 
crude oil. 
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DEVELOPMENTS IN CANADA IN 1946! 


FRANK L. FOURNIER? 
Toronto, Ontario 


ABSTRACT 


Exploration drilling and geophysical work was at an increased rate in Canada during 1946. 
The Viking-Kinsella gas field was considerably enlarged and 3 new gas fields were discovered, namely, 
Provost, Elk Point, and Pendant d’Oreille. The Lloydminster heavy-oil field was considerably ex- 
tended with 3 new pool discoveries. This resulted in Saskatchewan moving into third place as an oil 
producer, following Alberta and Northwest Territories. Development of the field, however, is retarded 
because of the heavy gravity of the oil. A new oil poo] of unknown extent was found in the South 
Princess area on the central Alberta plains which should encourage further developrnent in 1947. 

A large area of semi-solid bitumen and richly impregnated bituminous sand was discovered in the 
Mildred-Ruth lakes area of the Athabaska district by the Dominion Government Department of 
Mines and Resources. 

A new oil and gas field was discovered during the year near Wallaceburg, Ontario. 


INTRODUCTION 


Alberta was again the most active province of Canada in regard to explora- 
tory drilling, followed by Ontario and Saskatchewan. Oil and gas discoveries 
were made in these three provinces but the new production has so far been unable 
to offset the decline in Canada’s largest field, Turner Valley. This situation is 
particularly serious, for the demand for crude has not diminished with the ending 
of hostilities. 

Canada produced about 11 per cent of its demand during 1946, the balance 
being imported from the United States and South America. 


PRODUCTION IN CANADA (BARRELS) 


1945 1946 
Alberta 8,055,440 7,138,532 
Saskatchewan 16,509 136,346 
Ontario 113,084 122,032 
New Brunswick 31,027 28,581 
Northwest Territories 353,137 181,408 
8,569,197 7,606 ,899 


The daily average in 1946 was 20,841 barrels, which is a 2,636-barrel decrease 
from the daily average of 23,477 barrels in 1945. 


EXPLORATION 


Alberta.—Altogether, 128 wells were completed in Alberta, making a total 
footage of 486,657 feet; of these, 94 wells are classified as exploratory tests with a 
footage of 344,310 feet. These footages give an average depth of 3,802 feet for all 
types of wells compared with 3,662 feet for exploratory wells. The classification 


1 Published by permission of T. A. Link, chief geologist, Imperial Oil Limited. Manuscript re- 
ceived, March 16, 1947. Presented by title before the Association at Los Angeles, March 24-27, 


1947. 
2 Senior staff geologist, Imperial Oil Limited. Data for report obtained mainly from files of Im- 
perial Oi] Limited, 56 Church Street, Toronto, Ontario. 
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system proposed by F. H. Lahee,? has been followed in determining the wildcat 
wells. 

The 1946 exploration drilling in Alberta was widespread, with wells located in 
both the foothills and plains. Of particular interest is the move northward in 
Alberta, with drilling at Duvernay, Elk Point, Deville, and Leduc. 

Five of the companies operating in Alberta are jointly planning to drill a loca- 
tion near the Muskeg River in the northern foothills. The structure is a large 
surface anticline which has been checked with a seismic profile. The inaccessibil- 
ity of the location necessitates the construction of a 7o-mile road north from 
Entrance. At the end of the year, about 50 miles of the road had been bull- 
dozed and graded. It is estimated that this wildcat will ultimately cost about 
$1,000,000. 

Turner Valley—Two exploratory wells, Home Millarville Nos. 20 and 21, 
were drilled 1 mile and 4 miles respectively northwest of the most northerly 
producer in an endeavor to extend the field; both wells found salt water in the 
Rundle (Madison) limestone. 

Home Millarville Nos. 22, 23, and 24 are new north-end producers which ex- 

tend the field westward. Home Millarville No. 24 made a 1,400-barrel well after 
acidizing, which has given encouragement for further drilling on the west-side 
fault block of north Turner Valley. 

Developments in the last 2 years have shown that Turner Valley splits into 
4 separate producing fault blocks at the north end of the field which merge to 
form 3 fault blocks immediately south of Township 21. On the most easterly of 
these, Continental No. 1, Foothills Nos. 23, 24, and 25 further delineated the 
producing area and helped to locate the east-side fault. 

Jumping Pound.—The Shell Oil Company completed a third well, No. 
16-14-J on the Jumping Pound structure, which encountered the Rundle (Madi- 
son) limestone at 10,335 feet. The depth of 6,288 feet below sea-level is 690 feet 
lower than the discovery well and only 328 feet higher than the second well which 
found water down-flank. The final testing showed an open flow of 1,193,000 cubic 
feet of gas daily with 95 barrels of salt water. The disappointing results at the 
third well clearly indicate that the prospects on the Jumping Pound structure are 
now limited to the possible development of a narrow wet-gas or distillate field. 

Brazeau.—Brazeau Syndicate No. 1 completed a test of the Brazeau foothills 
structure at 11,689 feet after encountering 9 thrust faults. The Rundle limestone 
was found in two thin fault slivers at 9,498 feet and 11,351 feet. The highest fault 
block initially showed 6,560,000 cubic feet of gas daily and a showing of oil. The 
lower fault block was drilled 248 feet before the well faulted from Mississippian to 
Upper Cretaceous beds. The well is standing capped awaiting further develop- 
ments in the area. 

Stolberg.—Imperial Oil Limited and Shell Oil Company drilled a joint well to 


3 F. H. Lahee, “Exploratory Drilling and Statistics for 1943,” Bull. Amer. Assoc. Petrol. Geol., 
Vol. 28, pp. 701-21. 
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13,747 feet on an outer foothills fold known as the Stolberg anticline. The well, 
which is the deepest in western Canada, found the Mississippian Rundle lime- 
stone at 12,218 feet in a thrust block which is overriding a second Rundle lime- 
stone block at 12,826 feet. This unit in turn is thrust over the Rundle limestone 
encountered for the third time at 13,118 feet with 16 feet of Jurassic shale in- 
tervening. The limestone showed no evidence of production but tests in a sand 
zone in the Upper Cretaceous from 9,750 to 9,800 feet gave around 800,000 
cubic feet of gas daily with from 2 to g barrels of 56° A.P.I. oil. 


Witpcat WELLS COMPLETED IN 1946 


° Depth Age of 
Location 
Well in Strata Resulis 
LS-Sec-T p-Rg-Mer Feet Reached 
ALBERTA FoorHILLs 
Home Brazeau Synd. 1 Ls 15-17-43-17Ws5 11,689 Miss. Gas. Soanteted 
Shell 16-14-J Ls 16-14-25-5W5 10,578 Miss. Ges 1,300 MCF/D 
Roxana 3 Ls 7-31-27-6W5 5,500 U. Cret. band. Crooked hole 
Elbow alls 2A Ls 4-28-22-6W5 3,158 Cambrian test—wet gas 
Co-op Consumers 1 Ls 11-22-17-2W5 10,923 Miss. Abandoned 
Imp. Shell Stolberg I Ls 3-22-41-1W5 13,747. Miss. Abandoned 
Phillips Sul. Crk. 2 Ls 8-22-18-sW5 3,511 gga Abandoned 
Home Millarv. 20 Ls 7-24-21-4W5 0,771 iss. Abandoned 
Home Millarv. 21 Ls 11-34-21-4W5 9,072. Miss Abandoned 
ALBERTA PLAINS 
Trans-Alta-Alliance 1 Ls 15-19-20-1W4 3,943 Devonian baptany Hy and oil shows 
Princess Brooks Synd. 1 Ls 13-17-19-13W4 3,415 Miss. 23,000 MCF/D Gas well in L. Cret. 
Princess Brooks Synd. 2 Ls 3-21-19-13W4 3,392 Miss. Abandoned 
C-S. Burdette Province 4 Ls 16-13-7-13W4 3,209 Miss. Abandoned 
McLeod Del Bonita 1 Ls 13-14-1-21W4 4,965 Miss. Gas, oil—to test 
Sun C.P.R. 1 Ls 11-8-18-16W4 4,804 Devonian Abandoned 
Empress Utilities 1 Ls 7-13-23-1W4 1,700 U. Cret. Small gas well 
C-S. Foremost Prov. 4 Ls 2-28-5-11 W4 4,352 Devonian Abandoned 
Admiral Superior 1 Ls 2-9-1-17W4 3,090 Miss. Abandoned 
C-S. Irvine Prov. 28-32-11 Ls 16-32-11-2W4 3,385 Miss. Gas show—aband. 
Imp. Lethbridge 1 Ls 3-10-8-22W4 4,700 Miss. Abandoned 
Imp. Lethbridge 2 = 15-35-7-22W4 6,426 Devonian Abandoned 
Okalta Keho 1 Ls 1-16-11-22W4 4,877. Miss. Abandoned 
McColl-Front. Union 11B-6-2-8 Ls 11-6-2-8W. 3,303 Miss. Abandoned 
McColl-Front. Union 16D-29-1-9 _ Ls 16-29-1- Ad 3,236 Miss. Abandoned 
McColl-Front. Union 4-10-1-8 Ls 4-10-1-8 3,537. Miss. Abandoned 
McColl-Front. Union 9A-22-3-8 Ls 9-22-3- Swe 3,090 Miss. Gas well in U. Cret.—48,0ooo MCF /D 
McColl-Front. Union 4B-16-3-8 Ls 4-16-3 2,201 Cret Gas well in U. Cret.—8,o00o MCF/D 
McColl-Front. Union 7C-6-4-8 - 7-6-4-8W 2,207. U.Cret Gas wellin U. Cret.—15,000 MCF/D 
McColl-Front. Union 6D-12-4-8 —_Ls 6-1 4-8Wa 2,200 U. Cret. 
McColl-Front. Union r1A-35-2-8 Ls 11-35-2-8W4 2,182 Cret Gas 530 MCF/D 
McColl-Front. Union 1oB-22-4-9 10-22-4-9W4 2,198 Cret Abandoned 
McColl-Front. Union 6D-12-5-10 Ls 6-12-5-10W4 2,203 U.Cret Abandoned 
C-S. Princess C.P.R. 38-31-19 Ls 15-31-19-11W4 4,120 Devonian Abandoned 
Princess Globe 1 Ls 2-3-20-12 3,420 iss. Abandoned 
C.S. Princess C.P.R. 12-22A Ls 1-22-20-12W4 4,139 Devonian Abandoned 
South Princess Synd. 1 Ls 9-28-19-12W4 3,460 iss. Abandoned 
South Princess Synd. 2 Ls 4-4-19-11W4 4,205 Devonian Oil well in Madison 
South Princess Synd. 3 Ls 12-8-19-11W4 3,32 Miss. Oil well in Madison 
Imp. Sterling 2 Ls 7-13-7-20W. 3,942 Miss. Abandoned 
Gleddie Farm r Ls 1-25-17-13 1,300 U. Cret Gas well 800 MCF/D 
B.A. Cal-Ward Prov. 78-23 Ls 13-23-22-12 4,080 Devonian Abandoned 
Imp. Youngstown 1 Ls 5-3-30-9W4 3,789 Miss. Small gas well 
Imp. Anglo Can.-Crossfield 1 Ls 9-11-28-2W5 0,526 Devonian Abandoned—gas and oil shows 
Royalite a I Ls 14-16-21-1W5 8,307 iss. Abandoned—gas and oi] shows 
Baxter Lake Oils Ls 12-20-46-5W4 2,089 _ LL. Cret. Oil well in L. Cret. 
AC-H-CE Beaverhill Lake 1 Ls 7-11-52-17W4 3,017. Devonian Abandoned 
Shunda Oils Br Ls 5-20-55-20W4 2,325 . Cret. Suspended 
Imp. Deville x Ls 9-36-51-20W4 3,636 Devonian Abandoned 
Imp. AC-H-CE Deville 2 Ls 11-36-51-19W4 2,620 . Cret. Abandoned 
Imp. AC-H-CE Deville 3 Ls 11-36-52-190W4 2,674 L. Cret. Abandoned 
Imp. Duvernay 1 Ls 6-30-55-11W4 2,708 Devonian Abandoned 
Imp. Duvernay 2 Ls 11-29-55-12W4 2,969 Devonian Abandoned 
Imp. Duvernay 4 Ls basabealle 3,400 Devonian Abandoned 
Egerton Oils 4 Ls 10-18-43-4W4 2,677. Devonian Abandoned 
AC-H-CE Elk Point 1 Ls 7-26-56-5W4 3,929 Silurian Salt well— CED ts ft. -a/ 
AC-H-CE Elk Point 1A Ls 7-26-56-5W4 1,653 Cret. 3,142 MC 
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Wipcat WELLS CoMPLETED IN 1946—(Continued) 


Depth Age of 
Location 
Well in Strata Results 
LS-Sec-T p-Rg-Mer Feet Reac. 
AC-H-CE Elk Point 2 Ls 3-14-57-6W4 4,359 Silurian Abandoned—gas show 
AC-H-CE Elk Point 3 Ls 15-35-57-5W4 5,007. Cambrian Gaswell—to test 
Shell Fribourg 31-32 Ls 14-32-54-9W4 3,657. Devonian Abandoned 
AC-H-CE Fort Augustus 1 Ls 7-29-55-21W4 3,313 Devonian Abandoned 
Imp. Kinsella 4 Ls 11-16-49-90W4 1,903 U. €ret. Gas well—873 MCF/D 
Imp. Kinsella 5 Ls 7-11-48-9W. 1,940 +U. Cret. Gas well—8,ooo MCF/D 
Imp. Kinsella 6 Ls 10-11-47-9W4 2,039 ~=sCU. Crt. Suspended: 6,500 MCF/D 
Imp. Kinsella 7 Ls 7-22-49-10W. 2,027 Uz. Cret. Abandoned 
Imp. Kinsella 8 Ls 11-22-49-11W4 4,182 Devonian Abandoned 
Imp. Kinsella 9 Ls 6-16-46-9W. 2,080 . Cret. Gas well: 10,500 MCF/D 
Imp. Kinsella 10 Ls 10-29-49-13W4 2,211 U. Cret. Gas well: 1,100 MCF/D 
Imp. Kinsella 11 Ls 7-28-47-8W4 2,030 U.Cret Abandoned 
Imp. Kinsella 12 Ls 7-28-48-8W4 1,985 U. Cret Abandoned 
Imp. Kinsella 13 Ls 10-15-46-10W4 2,157. U. Cret Gas well—7,250 MCF/D 
Imp. Kinsella 14 Ls 7-28-48-0W4 2,040 U. Cret Oil shows—aband. 
Imp. Kinsella 16 Ls 6-6-46-8W4 2,146 U. Cret Gas well—1 , 460 MCF/D 
Imp. Kinsella 1 Ls 7-14-46-11W4 2,310 U.Cret Gas well—1 , 210 MCF /D 
Imp. Kinsella 18 Ls 11-27-45-10 W4 2,428 U.Cret Abandoned 
Imp. Kinsella 21 Ls 7-28-50-13 W4 2,143 U.Cret Abandoned 
Imp. Kinsella 22 Ls 7-16-47-12W4 2,307 +U. Cret Abandoned 
Lloyd. Oil Prod. 3 Ls 13-11-50-2W4 1,908 L. Cret Oil well 
Shaw Petroleums 4 Ls 15-35-49-1W4 1,892 ~—‘L. Cret Oil and gas shows 
Blackfoot 1 Ls 7-18-50-1W4 2,070 = L. Cret Oil and gas shows 
Commoil Lloyd. 2 Ls 4-12-50-1W4 2,006 L. Cret Abandoned 
Husky Refinery 1 Ls 11-1-50-1W4 2,000 L. Cret Gas shows 
Lloydbrook Synd. 1 Ls 1-2-51-1W4 1,845  L. Cret Oil well indicated 
Zero Syndicate 1 Ls 13-11-52-2W4 2,006 L. Cret Abandoned 
Commoil Lloyd. 3 Ls 6-10-50-1W4 1,953 L. Cret Gas and oil 
Imperial Provost 1 Ls 3-27-37-3W4 2,549 +L. Cret Gas in Viking sand. Gas and oil in 
. Cret. 
Imperial Provost 2 Ls 1-33-37-3W4 6,977. Cambrian Gas wellin U. Cret. 1,000 MCF/D 
Imperial Provost 3 Ls 6-27-37-3W4 3,130 ~=—L.. Cret.. Gas wellin U. Cret. 4,700 MCF/D 
Imperial Provost 4 Ls 6-28-37-2W4 2,ssx Cret. Gas well in U. Cret. 2,100 MCF/D 
Imperial Provost 5 Ls 7-22-38-3W4 2,404 +L. Cret. Abandoned 
Imperial Provost 6 Ls 10-35-37-4W4 2,422 Cret. Gas well—13, 200 MCF/D 
Imperial Provost 7 Ls 7-1-38-5W4 2,470 OU. Cret. Abandoned 
Iscris M Ls 5-22-54-6W4 2,138 Devonian Abandoned 
AC-H-CE West Viking 1 Ls 10-11-48-15W4 3,008 Devonian Abandoned 
AC-H-CE West Viking 2 Ls 10-24-47-16W4 3,282 Devonian Abandoned 
SASKATCHEWAN 
Community Services 7 Ls 3-4-50-27W3 2,165 Devonian Oil and gas shows 
Van Lloyd 2 Ls 10-2-49-28W3 1,880 L. Cret Oil well 
Lloyd, Gas Co. 5 Ls 9-26-49-28W3 L. Cret Abandoned 
Lloyd. Gas Co. 6 Ls 13-24-49-28W3 1,871 +L. Cret Oil well 
Community Services 20 Ls 6-13-49-28W3 2,012 L. Cert. Oil well indicated 
West Central 1 Ls 13-35-48-28W3 1,896 LL. Cret. Oil well 
Husky O. & G. Dev. 3 Ls 2-28-47-27W3 2,252 L. Cret. Oil well indicated 
Husky O. & G. Dev. 4 Ls 4-14-47-27W3 1,833 L. Cret Oil and gas discovery 
Northeast Synd. D.B. 1 Ls 6-13-48-28W3 1,866 LL. Cret Oil and gas indicated 
Withers Lone Rock 1 Ls 13-6-47-26W3 1,790 L. Cret Oil well 
Groat Furness 25 Ls 16-12-48-28W3 1,847 LL. Cret. Oil well 
Community Serv. 29 Ls 5-10-50-26W3 2,300 L. Cret Standing Shows oil and gas 
Community Serv. 30 Ls 1,872 Cret Oil and gas, standing 
United Pete x Ls 5-32-48-27W3 2,032 L. Cret Abandoned 
Community Serv. Battle x Ls 8-30-43-16W3 2,379 _ Suspended 
Bata Provost 1 Ls 4-5-35-28W3 3,161 ~—L. Cret. Suspended—oil and gas shows 
Imp. Davidson 1 Ls 16-8-27-1W3 5,234 Silurian Abandoned 
Imp. Davidson 2 Ls 13-10-27-2W3 4,577. ~—‘Silurian Abandoned 
Cypress—Fox Valley Ls 16-26-17-26W3 3,241 — Suspended 
Commun. Serv. Watrous Ls 4-2-32-25W. 3,868 _ Dry hole, suspended 
Bata Petroleums 13 Ls 10-3-39-22 2,174 Devonian Abandoned 
Bata Petroleums 14 Ls 14-28-38-22W3 2,265 Devonian Abandoned 
Bata Petroleums 15 Ls 13-13-41-24W3 2,081 LL. Cret. Gas wellin U. Cret. 
Verbata Gas and Oil 2 Ls 7-24-41-24W3 4,490 Cambrian? Gas os zone 875 MCF/D—Salt 
in Silurian 
Torch River Synd. 1 Ls 5-14-52-15W3 1,201 _ Dry hole—suspended 
NorTHWEST TERRITORIES 
Imp. Redstone No. 1 On Redstone River 4,874 Silurian Abandoned 
—oo miles southwest 
of Norman Wells 
Imp. Whirlpool No. 1 On Whirlpool River 6,417 Devonian? Abandoned 


8 miles northwest 
of Norman Wells 


a 
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Witpcat WELLS COMPLETED IN 1946—(Continued) 


Location Age of 
Depth 
Well Lot Conc. Twp. Strata Results 
in Pee Reached 
ONTARIO 
Union Imperial 2 5 13 Chatham 3,998 Precambrian © Dry and abandoned 
Union Imperial 3 14 1 Tilbury W 3,496 Precambrian Dry and abandoned 
Imp. Tape II 5 Raleig 3,085 Ordovician? Oil 
Imp. Fleming 1 7 4 Raleigh 3,738 Precambrian Gas well—290 MCF/D 
: Imp. Houston ° 5 Raleigh 3,705 Precambrian Dry and abandoned 
7 Imp. Rhodes 1 10 6 Raleigh 3575 r brian Dry and abandoned 
Imp. Cleland I 1W.C.R. Harwich 7o2 Devonian Dry and abandoned 
Imp. Faflax 1 17 2L.E.S. Harwich 647 Devonian Dry and abandoned 
Imp. Burchiel 1 aI 3L.E. Harwich 647 Devonian Dry and abandoned 
Imp. Colley 1 7 5 Aldborough 317. Devonian Dry and abandoned 
Imp. Spence 1 17 12 Oxford 571 Devonian Dry and abandoned 
Imp. Moravian 1 68 Oxford 524 Devonian Dry and abandoned 
Imp. Moravian 2 42 Oxford 525 Devonian Dry and abandoned 
Imp. Hough 1 12 1W.C.R. Harwich 785 Devonian Dry and abandoned 
mp. Krisan 1 12 2E Harwich 648 Devonian Dry and abandoned 
mp. Stoneman 1 12 12 Sombra 875 Devonian Dry and abandoned 
mp. E. J. White x 13 9 Moore 780 Devonian Dry and abandoned 
mp. Boothe 1 18 6 Moore 600 Devonian Dry and abandoned 
mp. G. White 1 16 8 Moore 586 Devonian Dry and abandoned 
mp. Robbins r 23 8 Moore 825 Devonian Dry and abandoned 
mp. Boies 1 13 11 Tilbury E 507. Devonian Dry and abandoned 
mp. Gibson 1 34 3 uphemia 562 Devonian Dry and abandoned 
mp. Hansford 1 32 2 Enniskillen 500 Devonian Dry and abandoned 
mp. Cox 1 14 4 Maidstone 592 Devonian Dry and abandoned 
mp. Henderson 1 3 2 Brooke 350 Devonian Small oil well 
imp. Wanut z aI Ir Brooke 418 Devonian Dry and abandoned 
Imp. Jardine 1 23 8 i 431 Devonian Small oil well 
Imp. Law 1 26 9 Enniskillen 720 Devonain Smal] oil well 
p. Worts 1 2 8 Enniskillen 495 Devonian Small oil we ; 
Imp. Moore r 2 9 Enniskillen 410 Devonian Small oil well i 
Imp. Law 2 26 Enniskillen 525 Devonian Dry and abandoned 
Imp. Watt 1 25 3 Enniskillen 560 Devonian Dry and abandoned / 
Imp. Freer 1 27 9 Enniskillen 415 Devonian Small oil well { 
Imp. Shortt x 29 10 Enniskillen 544 Devonian Dry and abandoned / 
Imp. Wilsoncraft 1 24 8 Enniskillen 500 Devonian Dry and abandoned ; 
Imp. Kelly 1 24 12 Enniskillen 446 Devonian Dry and abandoned j 
; Imp. Kelly 2 24 12 Enniskillen zor Devonian Dry and abandoned / 
mt Imp. Stonehouse 1 26 12 Enniskillen 175 Devonian Dry and abandoned : 
= Imp. Seckerton 1 20 7 Moore 575 Devonian Dry and abandoned 
, Imp. Henry 1 19 7 Oxford 1,900 Silurian Dry and abandoned / 
ee Imp. Johnston 1 24 6 Moore 2,644 Silurian Dry and abandoned H 
a Imp. Campbell r 21 4 Harwich 1,962 Silurian Dry and abandoned i 
By Imp. D. Ferguson 1 7 12 Yarmouth 1,310 = Silurian Dry and abandoned id 
ve Imp. Addison 1 14 4 Maidstone 1,852: Silurian Dry and abandoned 
3 Imp. Arthur 1 8 10 S. Norwich ors Silurian Dry and abandoned ] 
Imp. Bechard 1 9 5 s 1,856 ilurian Oil well—zo bbls/day if 
Imp. Murphy 1 8 4 Goreof Chatham 2,092 Silurian Gas shows—working over | 
Imp.R.VanDammer_ 11 5 Sombra 2,131 Silurian Oil show—abandoned 
Imp. McCreary 1 aI 6 Sombra 1,970 Silurian Gas well—s570 MCF/D 
Imp. DeCoster 4 Gore of Chatham 2,132 Silurian Dry and abandoned 
m Imp. Wade 1 19 Sombra 1,953 Silurian Gas well— 240 MCF/D 
Imp. S. Bechard 1 9 5 Sombra 1,895 Silurian Gas well—1, 250 MCF/D 
Imp. W. F. Johnston: 10 5 Sombra 1,830 Silurian Gas well—2,o000 MCF/D 
Imp. Becher 1 9 5 Sombra 1,905 Silurian Gas well— 800 MCF/D 
Imp. Raymond r 18 Sombra 1,934 Silurian Gas well— 200 MCF/D 
Imp. Carnegie x 14 II Tilbury W. 1,795 Silurian Dry and abandoned 
Union Gas Z.61 12 2 \dborough 1,614 Silurian ow 
Union Gas Z-64 8 I Aldborough 1,585 Silurian Abandoned } 
Union Gas Z.66 9 I Aldborough 1,625 ilurian Show gas 
Union Gas Z.68 10 2 Aldb igh 1,573 Silurian Show oil and gas 
5 McKercher 1 18 14 Brooke 490 ©. Devonian Abandon 
; Union Gas C.80 24 I Chatham 1,774 Silurian Gas shows 
: Union Gas C.8r 22 2 Fr. Chatham 1,684 Silurian as shows 
e Union Gas C.83 16 6 Chatham 1,737. Silurian Abandoned 
@ Roth 2 3 8 Dawn 600 Devonian Abandoned 
‘ Beattie 1 2 3 Enniskillen 487 Devonian Oil and gas 
Roth 1 10 4 Enniskillen 705 Devonian Abandoned 
Roth 3 7 9 Enniskillen 500 Devonian Abandoned 
Union Gas E.2 12 4 Enniskillen 2,059 = Silurian Oil show 
Union Gas E.3 16 4 Enniskillen 2,070 = Silurian Oil show 
Kennedy 2 5 10 Moore 762 Devonian Abandoned 
Dominion Gas R.222 202 NTR Romney 1,434 ilurian Gas show 
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Alberta syncline.—Two wildcat wells were drilled in the Alberta syncline in 
the vicinity of Calgary following detailed seismic surveys. Water was encountered 
at Imperial Anglo-Crossfield No. 1 in both the Mississippian and Devonian lime- 
stone after drilling to the total depth of 9,526 feet. The basal Cretaceous sand 
yielded 630,000 cubic feet daily of wet gas with a showing of oil. Sand zones at 
the top of the Upper Cretaceous Blairmore formation were perforated to increase 
the gas flow to a rate of 843,000 cubic feet per day plus a few gallons of 50° A.P.I. 
crude oil. The well was abandoned as uncommercial. 

Royalite Dewinton No. 1 was drilled on an east-west surface fold detailed by a 
seismic survey. The well was abandoned in the Rundle limestone at 8,397 feet. A 
thorough testing of oil and gas showings in the Lower Cretaceous, Jurassic, and 
Mississippian failed to find commercial production. 

Kinsella—Imperial Oil Limited continued exploratory drilling to outline the 
producing limits of the Viking-Kinsella gas field. In all, 17 extension wells and 4 
development wells were drilled during the year, of which 12 were proved to be 
commercial-sized gas producers with an average initial production of 4,500,000 
cubic feet daily. The gas sand, commonly present at a depth around 2,000 feet, 
was thin or absent in g wells which were abandoned. As a result of the drilling, 
the proved area is now 300,000 acres. 

Provost-—Exploratory drilling on a seismic structure resulted in the discovery 
of a new gas field near the town of Provost. However, the seismic structure was 
not verified by this drilling since the field was proved to be a stratigraphic trap. 
Imperial Provost No. 1 encountered gas in the Viking zone at 2,371 feet. The 
Manville formation at the top of the Lower Cretaceous produced 64 barrels of 
21° A.P.I. oil initially which, upon continued production, rapidly decreased to 
10-15 barrels a day with 20 per cent water. The well was abandoned after pro- 
ducing for 3 months. 

Of 6 extension wells following the new discovery, 2 were dry holes and 4 were 
completed as gas wells in the Viking sand, with an average open flow of 5,250,000 
cubic feet daily. 

Wainwright.—Baxter Lake No. 1, a wide step-out 12 miles northeast of 
Wainwright, discovered a new pool. The well produced initially 60 barrels of 18° 
A.P.I. oil with 12 per cent water from the Lower Cretaceous. The well is 50 feet 
higher than other wells in the general Wainwright area. 

Elk Point.—Anglo-Canadian, Home, C. & E. Elk Point No. 1A was a new 
discovery completed in the Lower Cretaceous which gave 3,000,000 cubic feet of 
gas per day from a depth of 1,305-1,320 feet. A second well drilled by these com- 
panies was abandoned in the Cambrian at 4,359 feet. A formation-tester was lost 
in the hole before oil and gas showings at the bottom of the hole could be tested. 
The Lower Cretaceous showed 350,000 cubic feet per day of dry gas. A No. 3 
well was drilled to the Cambrian and plugged back for testing of the Lower 
Cretaceous the following year. 

Princess.—South Princess Syndicate No. 2 was drilled to 4,205 feet, finishing 
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Fic. 2.—Exploration activities and oi] and gas areas of Alberta in 1946. 1, Turner Valley oil field; 
2, Jumping Pound oil and gas field; 3, Stolberg well; 4, Brazeau well; 5, Mildred-Ruth lakes bituminous 
area; 6, Elk Point gas discovery; 7, Vermilion oil field; 8, Lloydminster oil field; 9, Kinsella gas field; 
10, Wainwright oil field; 11, Provost gas discovery; 12, Princess oil and gas field; 13, Eyremore wildcat 
area; 14, Taber oil field; 15, Conrad oil field; 16, Pendant d’Oreille gas discovery. 
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in the Devonian limestone which contained water. The well was plugged back to 
discover oil in a porous zone at the top of the Madison limestone which produced 
25 barrels a day of water-cut oil. South Princess Syndicate No. 3 extended the 
new pool 13 miles on the north. This well, which is rated as the most successful 
Madison completion yet drilled on the plains, is capable of making from 50 to 
198 barrels of water-free oil per day under different operating chokes and pres- 
sures. 

Princess Brooks No. 1 made a new gas discovery 7 miles northeast of the town 
of Brooks. The well showed 23,000,000 cubic feet daily from the Sunburst sand 
of the Lower Cretaceous at a depth of 3,278-3,288 feet. A second well was 
abandoned after failing to find the Sunburst sand present. 

Foremost.—McColl-Frontenac discovered the Pendant d’Oreille gas field south 
of Pakowki Lake and 20 miles southeast of the Foremost gas field. The discovery 
well No. 9A made 46,000,000 cubic feet of gas daily from the Bow Island sand 
through perforations from 2,013 to 2,046 feet and 2,153 to 2,180 feet. Six explora- 
tory wells followed the discovery well; 3 were completed as gas wells having an 
average flow of 9,000,000 cubic feet daily, and 3 were abandoned as unproductive. 

Eyremore.—The Sun Oil Company drilled its first well in Alberta, Sun C.P.R. 
No. 1, on a seismic anomaly to the depth of 4,894 feet. The well was abandoned 
after finding salt water in the Devonian dolomite. 

Taber—The West Taber field was further extended with the completion of 2 
oil wells at the south end of the field. Standard Nassau Taber Province 65-15A 
flowed initially at the rate of 135 barrels per day to make it the best well in the 
field. December production from the field averaged 528 barrels per day. 

Conrad.—Conrad Province 57-33B extended the field } mile east when it 
initially pumped 42 barrels of 26° A.P.I. oil daily. December production from 
this field averaged 480 barrels per day. 

Vermilion.—Saskahead No. 1, when completed in 1942, was considered a 
failure. The well was worked over in 1946 to extend the field a } mile northeast 
which should open new locations. The well produces from 25 to 30 barrels of 14° 
A.P.I. oil per day. December production from the field averaged 469 barrels per 


day. 
ATHABASKA BITUMINOUS SANDS 


Drilling of the bituminous sands of Northern Alberta has been done by the 
Dominion Government as part of a program of wartime investigation which in- 
cluded the operation near Fort McMurray of the Abasand mining and extraction 
plant. Drilling from 1942 until 1947 has been done in several selected areas and a 
rich deposit of bituminous sands covering about 3 square miles has been -dis- 
covered in the Mildred-Ruth Lakes area, 22 miles north of Fort McMurray on the 
west side of the Athabaska River. The bituminous sand area is under light over- 
burden and has a maximum thickness of 249 feet. It is highly variable in quality 
but part of it is high grade and contains bitumen beds from a few inches to 21 
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feet thick interstratified with the sands. The bitumen beds vary in petroliferous 
content to the maximum of about 83 per cent by weight. The specific gravity of 
the material is 1.01, which is practically the same as bitumen separated from the 
sands. The greatest aggregate thickness of bitumen beds in any one hole is 57 
feet but the number of beds ranges to the maximum of 17 in 2 holes. Seventy- 
three holes have been completed and, in nearly all of these, the underlying De- 
vonian limestone was reached at depths ranging from 130 to 300 feet. 

According to G. S. Hume,‘ the amount of bitumen in the deposit within 3 
square miles probably exceeds 500,000,000 barrels. In 120 acres close to a good 
site for an extraction and refining plant where there is an adequate tailings dis- 
posal area, the bituminous sands have an average thickness of 188 feet under 47 
feet of overburden. Several holes within this area have penetrated bitumen beds 
which in rt hole have an aggregate thickness of 48 feet. The 120 acres which 
comprise only a small part of the total deposit are estimated by Hume to contain 
about 52,000,000 barrels of bitumen, sufficient for a 10,000-barrel per day refining 
plant for 15 years. There is no doubt, therefore, that the Mildred-Ruth Lakes 
deposit contains sufficient bitumen to warrant an economic study of the feasibil- 
ity of carrying on commercial operations. 


LLOYDMINSTER—ALBERTA AND SASKATCHEWAN 


The Lloydminster oil field which straddles the border of Alberta and Saskatch- 
ewan so increased in production during 1946 that it is now ranked as a major 
oil field. Its daily potential production of approximately 2,000 barrels a day of 
14° A.P.I. oil is partly shut in due to the limited market for the oil. The field was 
extended 5 miles northwestward with the successful completion of an outpost 
well, Lloydminster Oil Producers No. 3, which initially produced 65 barrels of net 
oil from the Sparky sand of the Lower Cretaceous. 

The Silverdale pool was extended south and northeast during the year by the 
drilling of 30 development wells. The initial production of the wells is 40-60 
barrels per day which declines fairly rapidly during the first few months before 
levelling off to about 30 barrels. 

The exploratory wells, Husky Oil and Gas Development Nos. 3 and 4, and 
Withers Lone Rock No. 1, extended the field 14 miles southeast in Saskatchewan. 
The wells have not yet been placed on pump but prolonged bailing tests indicate 
that s5o0-barrel wells can be developed at this end of the field. Two intervening 
outpost wells, Northeast Syndicate D.B. No. 1 and Withers Groat Furness No. 1 
between Lone Rock and the Silverdale pool, have not yet*been pumped but both 
appear to be commercial-sized wells from the drill-stem and bailing tests. The oil 
at the southeast end of the field is of slightly better grade, being 17.5° A.P.I. 

A total of 36 development wells and 22 exploration wells were drilled during 
the year, of which 3 can be considered as new pool discoveries. 


4 Personal communication. 
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The 1946 production for the field amounted to 213,041 barrels which is the 
bulk of the field’s cumulative production of 270,026 barrels. Actual daily average 
for the last 4 months of 1946 was 965 barrels from 47 wells. 


SASKATCHEWAN 


In all, 54 wells of all types were completed in Saskatchewan, making a total 
footage of 116,540 feet; of these, 25 wells are classified as exploratory with a 
footage of 62,228 feet. These footages given an average depth of 2,158 feet for all 
types of wells compared with 2,491 feet for exploratory wells. The average depths 
are very low because most of the exploration is confined to the Lloydminster area 
where the producing formations are the Lower Cretaceous at depths of 2,000 feet 
or less. 

Vera-Unity area.—In western Saskatchewan, Verbata Gas and Oil No. 2 
found 875,000 cubic feet of gas per day from 1,575—1,624 feet in an Upper Creta- 
ceous sand, probably equivalent to the Viking zone of Provost and Kinsella. The 
well was drilled to 4,490 feet after finding 435 feet of salt in the Silurian. 


NORTHWEST TERRITORIES 


Imperial Oil Limited drilled 2 unsuccessful wildcat wells in the Mackenzie 
Riverarea. Imperial Redstone No. 1 was drilled to 4,874 feet to finish in Silurian 
dolomite. Whirlpool No. 1 was drilled on a large surface structure which was 
checked by a seismic survey. The well was completed at 6,417 feet in a repetition 
of Devonian limestone. 

The Norman Wells field produced 181,408 barrels of oil in 1946, comparable 
with 353,099 barrels in 1945. Part of the 1945 production was run through the 
Canol pipe line to Whitehorse, which accounts for the higher figure. The 1946 
production was almost entirely absorbed by the mining industry centered on 
Great Bear and Great Slave lakes. Six geological parties and 1 seismic party 
worked for part of the year in Northwest Territories. 


GEOLOGICAL AND GEOPHYSICAL SURVEYS 


Various oil companies employed 25 surface geological parties in Alberta, 
Saskatchewan, British Columbia, and Northwest Territories during 1946. Con- 
siderable core-drilling was also done in central Alberta which, together with the 
surface work, totals 150 geological party-months for the year. 

Seismograph surveys were on the increase in 1946 when g parties accounted 
for an estimate of 100 party-months. A predominance of the coverage was on the 
central Alberta plains. 


ONTARIO 


Approximately 450 wells were completed in Ontario, most of which were step- 
out wells in the gas-producing areas of Kent and Lambton counties and the 
Niagara Peninsula. Approximately 50 wells were drilled in search of shallow 
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Devonian oil from depths of 400 to 700 feet, 25 wells prospected for oil or gas in 
the Salina-Guelph formations of Silurian age, and 6 wildcats were drilled into the 
Ordovician Trenton formation. 

As a result of the exploratory drilling, the Becher oil and gas field was dis- 
covered 4 miles north of Wallaceburg by Imperial Oil Limited. Six gas wells in 
the field have a potential open flow of 5,000,000 cubic feet per day, and 1 flowing 
oil well produces 20-25 barrels per day from the Salina-Guelph formations at 
depths ranging from 1,850 to 1,950 feet. The proved areas of the Camden Gore 
gas field and the Zone gas field were extended. 

Most of the exploratory drilling in southwestern Ontario is based on sub- 
surface studies of previously drilled wells augmented by some core-drilling. There 
are many known structures in the area, a large proportion of which produce gas 
in commercial volume when porous zones are found in the limestone and dolomite 
which make up most of the Paleozoic section. The province produces about 350 
barrels of oil a day and this from innumerable wells, many of which have been 
operated for more than 20 years. 


QUEBEC 


Exploration in Quebec was confined to the Gaspé Peninsula where geological 
surveys were made and some drilling was done. No wells were completed during 
the year. At the year’s end, Continental Petroleum No. 1 well on Galt Brook was 
at a depth of 2,137 feet in the Devonian Grand Greve limestone, and Gaspé Oil 
Ventures No. 1 was also drilling in the Devonian limestone at 1,780 feet. 


NEW BRUNSWICK 
There were no exploratory wells drilled in the province during 1946, although 


some geological and geophysical surveys were made in southern New Brunswick. 
Two gas wells were completed in the Stoney Creek field. 


NOVA SCOTIA 
During the year the Sun Oil Company commenced drilling a second well on 
the Minudie anticline a few miles south of Amherst. In December the well was 
drilling below 7,500 feet in Mississippian beds, presumably of the Upper Albert 
series. 
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DEVELOPMENTS IN APPALACHIAN AREA IN 1946! 


APPALACHIAN GEOLOGICAL SOCIETY? 
Charleston, West Virginia 


ABSTRACT 


New York. In the Oriskany gas area 26 wells were completed or drilling in 1946 as compared 
with 36 in 1945. There were no new discoveries. Three producers were drilled in the South Addison 
pool with a total open flow of 9,927 MCF. 

Table I is a representative sample log of an Oriskany well. 

Figure 1 shows the Oriskany fields and drilling in 1946. 

Table II gives the records of deep drilling in the New York state area. 

Fifteen wells were drilled to the Medina sand, the producers making about 2,000 MCF. 

In the oil-producing area completions increased from 1,349 in 1945 to 1,739 in 1946 and the daily 
average production increased from 12,402 barrels per day in 1945 to 12,828 barrels per day in 1946. 

There was only a small amount of wildcatting in 1946. Exploration geological work was slight 
and there were no geophysical surveys. 


PENNSYLVANIA. A decline of 8 per cent occurred in the total number of wells completed in the 
shallow-sand territory of western Pennsylvania (Upper Devonian or higher) during 1946 as compared 
with 1945. The Coryville oil pool in northeastern McKean County, discovered in 1945, was the scene 
of greatest drilling activity outside the Bradford field. A slight increase in drilling occurred in the 
Bradford field and production increased 4.3 per cent as compared with 1945. The small Gordon 
sand oil poolin North Strabane Township, Washington County, opened in 1945, was extended some- 
what. Oil production in the middle and southwestern districts of Pennsylvania increased 6 per cent 
as compared with 1945. The recently opened Haskell sand gas pool, south of the Bradford oi! pool 
in McKean County, was the most active of the shallow-sand gas pools. 

Fourteen deep wells (Onondaga or deeper) were completed in 1946. Six of these were gas wells, 
one was drilled for gas storage, and 7 were dry holes. Three of the gas wells opened new pools. 


Ouro. Twelve hundred and ninety-three completions were listed in Ohio. Of these 408 or 31} per 
cent were dry, 547 were gas wells and 338 were oil wells. 

Two hundred and three wells tested the sands above the Berea, 281 penetrated the Berea, 14 
were drilled into the Ohio shale of Devonian age, 40 were drilled as Oriskany tests, and 695 were 
drilled through the Clinton sand. 

The activity in the Clinton sand, the most important in the state, centered around the Canton 
Clinton gas field. There were 132 wells drilled in this area with an average open flow of 2,500 MCF. 
Muskingum and Perry counties remained active. 

The Oriskany sand activity centered in Columbiana County. Although the open flows exceeded 
2,000 MCF with rock pressures of over 1,700 pounds, the rapid depletion and the encroachment of 
water is discouraging. 

Little activity is reported in the Trenton fieldsin northwestern Ohio where 18 wells were drilled 
with completions of 6 oil wells, 3 gas wells, and 9 dry holes. 

There were 5 sub-Trenton tests drilled in the state, four were in Lorain County, of which 3 were 
dry, but one made 67 MCF of gas from the St. Peter horizon at 4,125 feet. The other sub-Trenton 
test, which was the deepest well drilled in the state during 1946 was in Muskingum County. This well 
encountered a small flow of gas from dolomite at 6,558 feet, but drilled into water at a depth of 6,704 
feet. 

WEstT Vircinia. Outstanding are the continued successful development of natural gas in Wyo- 
ming and Nicholas counties from the shallow sands down to and including the Berea sand, and the 
completion of a Huntersville chert gas well in Preston County. 

A second well producing gas in the Huntersville chert and the Oriskany sand was completed in 


1 Manuscript received, April 5, 1947. Presented by title before the Association at Chicago, March 
24-27, 1947. 

? Contributors: “New York,” E. R. McAuslan, Empire Gas and Fuel Company, Ltd., Wellsville, 
New York; “Pennsylvania,” Charles R. Fettke, Carnegie Institute of Technology, Pittsburgh, Penn- 
sylvania; “Ohio,” J. R. Lockett, Ohio Fuel Gas Company, Columbus, Ohio; ‘West Virginia,”’ 
J. E. Billingsley, geologist, Charleston, West Virginia; ‘“Kentucky,” Stanley G. Elder, Sun Oil Com- 
pany, Evansville, Indiana; Coleman D. Hunter, Kentucky-West Virginia Gas Company, Ashland, 
Kentucky; Frank L. Fisher, Jr., Ashland Oil and Refining Company, Ashland, Kentucky. 
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Tucker County, and the rotary test in Greenbrier County is proceeding downward toward the 
Oriskany and Clinton horizons. 

Rate of drilling is somewhat less than 1945, but rate of abandonments of both oil and gas wells 
has increased. No new gas pools of importance have been discovered aside from the single completion 
in Preston County. A slight extension of the Big Lime oil poo] in northern Kanawha County was 
made and a single “Big Lime”’ oil well was completed in western Logan County. 


Kentucky. Exploratory drilling in Kentucky in 1946 involved the testing of beds from Pennsy]- 
vanian to Cambrian. Successful new-field wildcats were confined to the Mississippian of western 
Kentucky and the Upper and Middle Ordovician of south-centra] Kentucky. There were 4 Knox tests 
of note, one of which penetrated the Cambrian and stopped in porphyritic rhyolite. More tests to 
these older formations probably will be drilled in 1947. 


New YorkK 


Oriskany gas area (Allegany, Steuben, Chemung, and Tompkins counties).— 
During 1946 there were 26 wells in operation in the Oriskany sand area as com- 
pared with 36 in 1945. Of the 26 wells only 3 were completed as gas producers 
with a total open flow of 9,927 MCF. All of the producers were drilled in the 
South Addison field designated on the map (Fig. 1) as L. Eleven of the remaining 
wells made salt water, 7 were dry holes and 5 were still drilling at the end of 1946. 
Ten of the completions were in wildcat areas and none of these produced com- 
mercially. A representative sample log of an Oriskany wildcat is here shown. 
Records of 1946 deep wells are shown in Table I. Map numbers 1, 2, 3, 4, 5, 6, and 
12 are in the South Addison pool and are grouped on the map as L. 

The 21 completed wells reached the Oriskany at an average depth of 3,825 
feet, and drilled a total footage of 97,000 feet. The average cost per foot of hole 
drilled including materials and labor amounted to about $4. 

Total gas production from Oriskany fields for the year was 2,231,000 MCF, 
a decrease of 4,709,000 MCF from 1945. Total gas production from Oriskany 
sand since the original discovery amounts to about 143 billion cubic feet. 

Medina sand area (Cattaraugus, Chautauqua, and Erie counties—In Erie 
County 12 wells were drilled to the Medina sand, of which 2 were considered to 
have too small an open flow to be producers. The total open flow from the other 
10 wells amounted to 2,000 MCF. The rock pressures varied from 175 pounds to 
600 pounds per square inch. 

Chautauqua County had one producer (map, 16), and one dry hole (map, 21). 

In Cattaraugus County one well was drilled as an extension. It had an open 
flow of 175 MCF. 

Miscellaneous—In Arcade Township, Wyoming County, the well on the 
Wilson Farm was completed as a dry hole at 7,144 feet. During 1946 only 387 
feet were drilled, mostly due to shut-down time, waiting for cables. Part of the 
log of this well is summarized as follows.* 

3 From 1,750 to 6,720 feet the samples were examined by C. A. Hartnagel, former New York, 


State geologist. The Warrior limestone from 7,134 to 7,144 feet was tentatively identified by P. D. 
Krynine of the Pennsylvania State College, on the basis of chert which contained volcanic ash. 


Formation Feet Formation Feet 
Tully limestone 1,750-1, 769 Clinton sandstone 3,118-3,144 
Onondaga limestone 2,145-2,274 Red Medina sandstone 3) 290-3,340 
Oriskany sandstone Reported missing White Medina 3,346-3,365 
Helderberg limestone 2,274-2,330 Trenton limestone 5,265-0,193 
White limestone 2,330-2,370 Little Falls dolomite 6,193-6, 566 


Salt 2,760-2,777 Potsdam sandstone 6, 566-7,143? 
Niagara limestone 2) 925 Warrior limestone 7,135-7 Fs 144 (Middle Cambrian) 
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Oil-producing area (Allegany, Steuben, and Cattaraugus counties).—In all, 
1,739 wells were drilled in the secondary-recovery areas of the Allegany field and 
the New York part of the Bradford field. This number represents an increase of 
about 390 over 1945. The daily average production from the New York fields was 
12,828 barrels per day, an increase of 426 barrels per day over 1945. The daily 
average production of the Allegany field increased 305 barrels per day over 1945 
and the New York part of the Bradford field had an increase of 121 barrels per 
day over 1945. 

Wildcat oil wells.—Wildcat drilling for oil in 1946 was slight and did not open 
any oil pool of major importance. 

One well drilled in the Town of Grove in Northern Allegany County failed to 
find any sand to a depth of 2,000 feet. This well was near several old holes which 
reportedly showed oil, but it is likely that the oil showings were from the dark 
shales which predominate in the section. 

A showing of oil in a water well about 10 miles northwest of Cuba, New York, 
resulted in the drilling of several wells which have produced a few barrels of oil. 
The oil was found at a depth of about 240 feet. These wells are north of the famous 
Seneca Oil Spring at Cuba, which was the site of the first oil found in North 
America. 

There was some wildcat activity at Busti, near Jamestown, but little infor- 
mation is available on this area. 

There has been no geophysical, and very little geological, exploration in the 
oil or gas sections during 1946. The increased application of electric logging to 
oil-field-development wells during 1946 may be of great value, especially in broken 
sands where it is difficult to locate small shale sections for shot placement. 


PENNSYLVANIA! 


A small decline in drilling activity occurred in the shallow-sand territory of 
western Pennsylvania (Upper Devonian or higher) during 1946. In all, 3,631 wells 
was completed, as compared with 3,962 in 1945, a decrease of 8 per cent. Of these, 
592 were gas wells, 203 were oil wells in new pools or extensions of old pools, 180 
were dry holes, and 2,656 were drilled in connection with secondary-recovery 
operations. Fourteen deep wells (Middle Devonian or deeper) were completed in 
1946. Six of these were gas wells, 1 was drilled for gas storage, and 7 were dry 
holes. Three of the gas wells opened new pools, at least one of which will probably 
be proved significant in size. 


SHALLOW-SAND DEVELOPMENTS 


During 1946, 975 wells were completed in the shallow-sand territory of 
western Pennsylvania, exclusive of new wells drilled in connection with second- 


4 Published by permission of the director of the Pennsylvania Geological Survey. In the prepara- 
tion of this review, the writer acknowledges the cooperation of G. G. Bauer, George J. Donaldson, Jr. 
a C. Grow, Jr., William S. Lytle, D. T. Secor, and Wilbur H. Seifert, who contributed part of 

e data. 
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Emprre GAs AND Company, LTD., ET AL. 
MarsHALL No. 1 
(Howard oie 24 Steuben County, New York) 


Medium gray shaly sandstone—sandy shale—tan sandstone 

Coarse light gray very fine-grained sandstone—some green sandstone | 
Fine light gray fossiliferous sandstone—gray shale 

Medium gray very fine-grained sandstone 

Medium gray sandstone and shaly sandstone 

Medium light gray very fine-grained sandstone—very fossiliferous at 374 
Medium gray shaly sandstone and sandy shale 

Medium gray shale and Feed sandstone 

Medium gray shaly sandstone 

Medium gray shale and shaly sandstone and sandy shale 

Medium gray and light oe aely sandstone and sandy shale 

Coarse black shale—gray s 

Medium dark gray shale—some brownish sandstone 

Medium gray shale and sandy shale—some brownish sandstone 

Medium gray shale and sandy shale 

Medium gray shale and sandy shale—some dark gray nce ra sandy 
Medium light gray pear _— and shale—some dark gray sha 

Fine light gray sha! wd. pn shale 

Medium light gray eo and sandy shale 

Medium gray shale 

Medium light gray shale and sandy shale 

Medium light gray shale and sandy shale—light gray very, very fine grained sandstone 
Medium gray shale and sandy shale 

Medium fav shale—dark gray shale 

Medium light gray shale 

Medium gray and light gray ve ey fine-grained sandstone—dark gray shale 
Medium “ shale and sandy ale 

Medium gray shale and gray shale 

Medium dark gray shale and gray shale 

Medium gray shale—li, _ gray yey fine-grained sandstone 

Medium gray shale and sandy sha 

Medium fray and dark gray na at 1,584 

Medium light gray shaly sandstone 

Medium light gray shaly sandstone—dark gray shale 

Medium gray, light gray and dark gray shale 

Fine light gray very, very fine-grained sandstone—black shale 

Medium light gray shale 

and dark gray shale 


Medium gray shale 

Medium black shale 

Medium black shale—some light gray shale 

Medium dark gray shale 

Medium shale 

Medium da‘ shale 

Medium very ~ gray shale 

Medium black shale 

Medium black shale—some brown limy pieces 

Medium black shale 

Medium brown limestone—TULLY LIMESTONE, 2,623-2,666 

Medium dull gray shale—Gas pocket at 2,762 

Fine gray shale and grayish brown limestone 

Medium dark gray to black shale 

Medium light brownish gray limestone and white limestone—black shale 
Medium dark gray and black shale 

Fine grayish brown and white limestone—black a 

Medium black shale—some pieces 3:166-3,20 

Fine brown and grayish brown imestone—black ete 

Fine black shale—some brown limestone—gas pocket 

Medium brown, gray, and | oyster gray limestone—black shale TOP ONONDAGA LIMESTONE, 3,294 
Fine light dull gray | oyster gray | tone Cased at 3,310 
Fine gray, light gray and brownish { a limestone 

Fine clear sandstone—glauconite 

Fine sand grains—Oriskany sandstone 3 3,338 3,348 No gas or water 
Medium dark brown, gray limestone and white limestone 

Fine brown limestone—some oyster-gray limestone 

Fine brown and light gray limestone (dolomite?) 

Fine bluish gray dolomite or waterlime (?) some brown limestone. Total depth. 


Some gas when well completed—12 pound rock pressure in 19 hours—probably from Oriskany. 
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1,050 
1,075 
1,126 
1,167 
1,193 
1,203 
1,260 
1,278 
1,315 
1,325 
1,330 
1,387 
Bs: 1,440 
1,486 
1,506 
1,506 | 
1,542 
1,584 
1,019 | 
1,660 
1,761 
1,310 
1,886 
1,896 | 
1,921 
2,076 
2,229 
2,240 
2,254 
2,304 
2,312 
2,734 
2,559 
2,507 
2,623 | 
2,666 
2,783 | 
2,794 | 
29,48 | 
2,957 
2,988 
2,998 
3,268 
3,276 
3204 
35302 | 
3,310 | 
3,338 
35339 
3,348 
3,350$ 
353574 
3,368 
35374 
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whe 


| 
| 
| 


DEVELOPMENTS IN APPALACHIAN AREA IN 1946 965 


ary-recovery operations. Of the shallow wells, 61 per cent were gas wells, 21 per 
cent were oil wells, and 18 per cent were dry holes. The 592 new gas wells had a 
total initial open-flow capacity of 128,811,000 cubic feet per day, as compared 
with the total initial open-flow capacity of 148,662,000 cubic feet of the 520 new 
gas wells completed in 1945. The 203 new oil wells had a total initial production of 
1,680 barrels per day. 

Southwestern Pennsylvania.—Shallow-well completions in southwestern Penn- 
sylvania are shown in Table II. The 287 new gas wells had a total initial open- 
flow capacity of 63,991,000 cubic feet per day. New small gas pools were dis- 
covered, as follows: one in Harmar Township, Allegheny County, and one each 
in Perry and Redstone townships, Fayette County. 


TABLE II 


SHALLOW-WELL COMPLETIONS IN SOUTHWESTERN PENNSYLVANIA 
Gas AND Oi FIELps IN 1946 


Completions Gas Oil Dry 
Average Average 
Initial Initial 
County | Number | Average | Number | Open- | Average | Number | Produc-| Average | Number 4 
Wells (Feet) Wells = fw (Feel) Wells = (Feet) Wells (Feet) 
Day) Day) 
Allegheny 28 2,515 16 501 2,185 2 16 2,631 10 2,850 
Armstrong 132 2,852 114 110 2,827 ° _- _ 18 3,010 
Beaver I 1,350 ° I 4 1,350 
Butler 47 1,949 25 105 2,638 12 I 1,45¢ 10 1,501 
Fayette 36 2,490 22 8390 2,449 ° _ ae 14 2,553 
Greene 46 2,666 32 206 2,687 3 10 2,660 Ir 2,607 
Indiana 38 3,220 28 160 3,170 ° — — 10 35395 
Washington 61 2,308 34 231 2,233 16 49 2,447 Ir 2,835 
Westmoreland 26 3,380 16 121 3,273 ° _— 10 3,540 
Total 415 2,672 287 223 2,700 34 | 25 2,093 o4 | 2,700 


The 34 new oil wells in southwestern Pennsylvania had a total initial produc- 
tion of 860 barrels per day. The Young pool in North Strabane Township, 
Washington County, opened in May, 1945, was the scene of greatest activity. 
Thirteen oil wells in the Gordon sand had been completed at the close of 1946. 
Average daily production was about rro barrels and the total production at the 
close of the year was approximately 49,000 barrels. The developed area now in- 
cludes 390 acres, with good possibilities of further extension toward the northeast. 

Northern and Middle districts —A summary of activities in the shallow-sand 
territory of the northern and middle districts during 1946 is given in Table III. 
The 305 new gas wells had a total initial open-flow capacity of 64,820,000 cubic 
feet per day. Small new gas pools were discovered in Polk and Winslow townships, 
Jefferson County, and Genesee, Keating, Oswayo, Pleasant Valley, and West 
Branch townships, Potter County. 

Development of the Haskell sand gas pool in Hamlin and Lafayette town- 
ships, McKean County, opened in 1945, continued throughout 1946. The pool 
now includes an area of 3,125 acres, and probably will not be greatly extended 
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as it is surrounded by dry holes. At present, there are 58 producing wells. The 26 
wells drilled during 1946 had initial open-flow capacities ranging from 50,000 to 
2,900,000 cubic feet per day, the average being 1,130,000 cubic feet. 

Outside the Bradford field, the Coryville oil pool in the northeastern part of 
McKean County, discovered in 1945, was the scene of greatest-drilling activity 
in Pennsylvania during 1946. Oil is produced from the Haskell sand, which is 
about 400 feet below the top of the Bradford Third sand. The pool, as now de- 
veloped, includes approximately 1,800 acres and 155 oil wells have been completed 
in it. A number of the wells have had initial productions of 25-30 barrels per day, 


TABLE III 


SHALLOW-WELL COMPLETIONS IN NORTHERN AND MIDDLE PENNSYLVANIA 
Gas AND Ort FIELDs IN 1946 


Completions Gas Oil* Dry 
Average 4 
niti niti 
County Number | 42798¢ | Number Open- Average | Number | Produc- | A%28¢ | Number | Average 
of Total of Flow Total if ie Total if Total 
Walls | Dette | wens | Perth | weus | (Bois. | Perth | | Depth 
(Feet) | (Feet) (Feet) (Feet) 
Ft. Per Per 
Day) Day) 
Clarion 50 2,408 47 57 2,396 I 10 2,513 8 2,470 
Clearfield 6 3,369 ° ° 6 3,300 
Crawford I 600 ° ° I 600 
Elk 24 2,430 17 185 2,320 ° — _ 7 2,675 
Forest 19 2,155 14 121 2,148 ° _ _ 5 2,175 
efferson 113 04 104 2,682 ° _ 19 3,063 
cKean 203 1,884 100 454 2,046 166 5 1,748 27 2,123 
Mercer 10 828 5 250 729 ° — _ 5 927 
Potter 18 1,961 18 25 1,961 ° _ _ ° _ 
Venango 18 1,461 9 63 1,797 2 I 1,089 7 1,134 
Warren 8 1,542 7 28 1,534 ° I 1,600 
Total 560 2,116 305 213 2,264 169 5 1,744 86 2,324 


* Does not include wells drilled in connection with secondary-recovery operations. 


but most of them quickly settle to 2-15 barrels on the pump and some of the mar- 
ginal wells to less than one barrel. The average daily production of the pool at the 
close of 1946 was reported to be 800 barrels. In all, 191 wells were drilled in 
northeastern McKean County in connection with the Coryville development, 
163 of which were oil wells, 23 were gas wells, and 5 were dry holes. 

A small Cooper sand oil pool was opened in the vicinity of Morrison in western 
McKean County in 1946. Three oil wells, about 600 feet apart, which soon settled 
to 2-3 barrels per day, were completed along a northeast-southwest trend. Four 
recent dry holes and other earlier holes still leave room for some extension of the 
pool toward the north. 

In the Bradford field, 2,503 new wells were drilled, about half of which were 
water-intake wells, as compared with 2,351 in 1945, an increase of 6.5 per cent. 
Oil production in this field, about 86 per cent of whose area lies in Pennsylvania, 
increased from a daily average of 30,881 barrels in 1945 to 32,209 barrels in 1946, 
or 4.3 per cent. Of the new wells, 2,153 were located in the Pennsylvania part of 
the field and this part contributed 29,452 barrels of the daily average production. 
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TABLE IV 
Deep Tests COMPLETED AND DRILLING IN WESTERN PENNSYLVANIA IN 1946 
(Elevations and depths are in feet) 
Map : Elevation 
No County Township Well Company above Berea Tully 
Sea-Level 
1 Beaver South Beaver C. C. Kennedy 1 en Hill Oi] and Gas_ 1,240 948-0965 
0. 
2 Clearfield Bell Alice Irwin 10 F. C. Deemer 1,964 6, 685-6, 865 
3 Crawford Beaver Wilbur J. Bittel x <n Dev. Corp., 1,036 
et al. 
4 Erie Greene Alfred A. Holm 1 Appalachian Dev. Corp. 1,316 
5 Erie Summit Merle K. Meade 1 Appalachian Dev. Corp. 1,155 
6 Erie Summit Carl W. Held 1 Appalachian Dev. Corp. 1,149 
Erie Summit H. G. Hull Sylvania Corp. 1,200 
8 Erie Wayne C. J. Follette 1 Pennsylvania Gas Com- 1,835 
pany 
9 Fayette Georges Wm. R. Barton Estate 6 Manufacturers Lightand 2,613 6,520-6,616 
Heat Company 
10 © Fayette Georges Wm. R. Barton Estate 7 Manufacturers Light 2,437 6,402-6,535 
Heat Company 
11 Fayette Georges J. R. Smith Estate 1 New Penn Dev. Corp 2,526 6,490-6,570 
and Wm. E. Snee 
12 Fayette Georges Mary I. Smith 2 New Penn Dev. Corp. 2,390 
and Wm. E. Snee 
13 Fayette Georges George Walters 2 Peoples Natural Gas 2,454 
Company 
14 Fayette Georges Jesse S. Eutsey 1 Manufacturers Light and 2,290 
Heat Company 
15 Fayette Georges George Steve 1 Manufacturers Lightand 2,542 
Heat Company 
16 Fayette Georges Hartman 1 Peoples Natural Gas 2,354 
Company 
17. Mercer West Salem H.K.Smith1 Homer Hart and W. H. 1,275 425-475 
Hickman 
18 Potter East Fork Emporium Lumber Com- Allegany Gas Co. 2,005 5,576-5 ,638 
pany 9 
19 ~=- Potter East Fork Emporium Lumber Com- Allegany Gas Co. 1,915 5,454- 
pany 10 
20 ~=— Potter Ulysses Lyman and Wynkoop: Sylvania Corp. 1,047 4,804-4,856 
21 Potter Ulysses Ear] Herrington Acme Drilling Co. 2,300 4,802-4,852 
22 Tioga Farmington J.A.Kemp1 State Natural 1,684 3,055-3,115 
as Co. 
23 Tioga Lawrence George Colgrove 1 State Natural 1,386 2,732-2,793 
as Co. 
24 Warren “Sugar Grove Anderson 1 T.M. Pettigrew, etal. 1,352 
25 Westmoreland Derry Camilla F. Giffin 3 Peoples Natural Gas 1,647 6,332-6,375 
Company 
26 Westmoreland Unity L. C. Steiner 5 American Locomotive 1,463 7.250-7,274 


Company 
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Total Date 
Onondaga Oriskany Lockport Medina Depth Completed Resulis 
4,708 4,742  3- 6-46 Abandoned in Onondaga, dry hole 
71424-7,593 7,503-7,505 Drilling at 7,634 feet 
2,148-2,405 2,405-2,413 Shut down at 3,327 feet. 15,000 cu. ft. gas per day at 
2,407. 6 bbls. salt water per hour at 2,408. Black water 
at 3,225-3,240 
2,290-2,563 2,563-2,582 2,582 4- 9-46 Showing of gas at 700 and 840. 1,650 feet salt water at 
2,571 in Oriskany 
2,023-2,167 2,281-2, 291 2,201 8-23-46 420,000 cu. ft. gas in Oriskany. Rock pressure 825 
pounds. Small amount salt water at 2,290 
2,039-2,280 2,280-2,300 2,302 12-21-46 1,200 feet salt water in 3} hours from Oriskany 
2,084-2,329 2,320-2,3364 2,336 1- 7-47 1,435,000Cu. ft. gas at 2,332—2,3364 in Oriskany. R. P. 
800 pounds. Drilling at close of 194! 
3,185 Drilling 
7:172-7,425 7,425-7,47° 7,405 6-22-46 Total initial open flow 3,000,000 cu. ft. gas. Gas at 
Top chert 7,231-7,278. R.P. 2,500 pounds 
7,201 
7,359 7,476 8-21-46 Total initia] open flow 1,500,000 cu. ft. gas at 7,418. 
‘op chert P. 2,700 poun 
7,401 
7,047- 7,063 9-30-46 Initial open flow 32,000,000 cu. ft. gas at top of chert 
Top chert 
7,062 
Drilling at 2,798 
Drilling at 6,578 
Drilling at 5,090 
Drilling at 640 
Drilling 
Red 4,765- 4,961 5-13-46 Water at 3,425 feet rose 1,700 feet. Showing gas a 
3,188-3,420 3,420-3,430 White 4,753-4,763 and 4,828. Showing oil at 4,782 and 4,833 
4795-4, 865 
6,324-6,328 6,328-6,348 6,375 7-13-46 Initial open flow 115,000 cu. ft. 
6,183-6,104 6,104- 198,000 cu. ft. gas at 6,201. 900,0c0 cu. ft. gas at 6,208. 
Drilling at close of year 
5,486-5,518 absent 5,685 1-31-46 Dry 
5,536-5,563 5,563-5,582 10-30-46 Dry 
3,963-3,986 3,986- 4,404 9-16-46 Drilled for gas storage 
3,659-3,687 3,687- 3,702 1-11-47 Drilled for gas storage 
3,038-3,117 absent = water at 3,074 rose 3,200 feet in hole. Shut down 
at 4,222 
7040-7, 230 
Top chert 7,230-7,290 8,174 7-31-46 Dry 
7,073 
7,784-8,005 8-25-46 Oriskany shot 8,004-8,020. Initial open flow, upper 
opchert 8,005-8,043 8,625 sand, 85,940 cu. ft. gas. Inital open flow, Oriskany, 


7.810 


156,830 cu. ft. gas 
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In the Kane-Clarendon area of southwestern McKean County and eastern 
Warren County, 171 wells were completed in 1946, mostly in connection with 
water-flooding projects. In the Venango district, 127 air-intake and 205 oil wells 
were drilled, as compared with 283 and 354, respectively, in 1945, a decrease of 
48 per cent. Oil production in the middle and southwestern districts of Penn- 
sylvania increased from a daily average of 6,527 barrels in 1945 to 6,931 barrels 
in 1946, or 6 per cent. 


DEEP-SAND DEVELOPMENTS 


The results of deep drilling in western Pennsylvania during 1946 are sum- 
marized in Table IV. Of the fourteen wells completed, 6 were gas wells, 1 was 
drilled for gas storage, and 7 were dry holes. Three of the gas wells opened new 
pools. 

The Merle K. Meade well No. 1 in Summit Township, Erie County, opened 
a new Oriskany sand pool. The H. G. Hull No. 1, completed early in 1947, is the 
second sucessful well in the pool. The Oriskany sandstone wedges out updip to- 
ward the north, but a slight reversal in dip occurs at the site of the pool. The top 
of the sand was encountered 5 feet lower in the Carl W. Held well, 0.6 mile north 
of the-discovery well. Only salt water was present in it here. 

Two more gas wells were completed in the Barton pool of the Summit field 
along the Chestnut Ridge anticline in Fayette County. The J. R. Smith well, No. 
1,1.1 mile southwest of the southernmost of the Barton. pool wells, is probably 
in a separate pool. The Smith well had an initial open flow in excess of 32,000,000 
cubic feet of gas per day when the top of the Onondaga chert was tapped. Four 
additional wells were drilling in the Smith pool at the close of the year. 

One additional gas well was completed in the East Fork Oriskany sand pool in 
southern Potter County in 1946 and one well was drilled for gas storage purposes 
in the Tioga field of Tioga County. 

The L. C. Steiner well No. 5, on the Dry Ridge dome along the Fayette anti- 
cline in the central part of Westmoreland County, encountered a small flow of 
gas in the upper 4 feet of the Oriskany sandstone. The initial open flow, after the 
sand had been shot, was 156,000 cubic feet per day. This, at present, is the deepest 
producing well in Pennsylvania. The Camilla F. Giffin No. 3, on an elongate 
dome along the Chestnut Ridge anticline in the northeastern part of Westmore- 
land County, was dry in both the Onondaga chert and the Oriskany sandstone. 


OHIO 


Fifty-six per cent of all completions and 74 per cent of the footage drilled in 
Ohio during 1946 were in the Clinton fields. Of the 1,293 completions in all sands. 
408 or 323 per cent dry. The greatest activity was in and near the city of Canton 
where approximately one fourth of the 547 gas wells drilled during the year were 
completed in the Clinton sand. More than half of the volume of gas developed was 
in that area. One hundred thirty-two gas wells with an average initial open flow 


\ 
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of 2,500 MCF and average initial rock pressure of 1,240 pounds proved 12,000, 
acres in the immediate vicinity and in the city of Canton. A number of wells 
gauged between 6,000 MCF and 12,000 MCF. 

In all, oil wells were completed in the Clinton sand. Of these, 66 were in 
Muskingum County and 45 in Perry County. The average initial production from 
Clinton oil wells was 27 barrels. The largest Clinton oil well, the Skinner No. 2 
in Sec. 24, Hopewell Township, Perry County, flowed 187 barrels. 

Of the 291 Berea completions, the greatest activity was in Meigs County 
where 15 gas wells and 60 oil wells were drilled. 

In Oriskany fields 21 gas wells, 2 oil wells, and 17 dry holes were completed. 
The activity was centered chiefly in Columbiana County where several gas wells 
were completed with open-flow capacities in excess of 2,000 MCF and rock pres- 
sures of more than 1,700 pounds. However, the rapid depletion of these wells and 
water encroachment was very discouraging. 

Four sub-Trenton tests were drilled in Lorain County. Three were dry but 
one gauged 67 MCF from the St. Peter at 4,215 feet. 

The deepest well completed in the state during the year was the Industrial 
Gas Company’s Whitmire No. 1 in Salt Creek Township, Muskingum County. 
A flow of gas from dolomite at 6,558 feet gauged 20 MCF but water was encoun- 
tered at 6,704 feet. 

There was no development of importance in the Trenton fields of western 
Ohio where 18 tests were completed. 

All completions in the state are given by sands and counties in Table V. 


WEST VIRGINIA 


The outstanding development in West Virginia in 1946, was the continued 
success in gas discoveries, in both the shallow and deep zones, far east of what has 
heretofore, been considered the east and southeast limits of production. 

To illustrate this, the accompanying map of West Virginia (Fig. 3) shows the 
approximate eastward limits of the presently developed productive areas. In ad- 


‘dition are shown the locations of the 1946 completion in Preston County, the 


second completion in Tucker County, and the test drilling in Greenbrier County 
which is intended to explore as far down as the Clinton formation. 

The first of these, the J. S. Sisler well in Preston County, was completed in 
December, 1946, as a 4 million cubic-foot producer in the Huntersville chert at 
the depth of 5,622 feet. The second is well No. 2 on the Kuykendall tract in 
Tucker County which was completed in March, 1946, as a commerical producer. 
It tested about 4 million cubic feet in the Huntersville chert and the Oriskany 
sand at the depth of 8,410 feet. 

These two wells and the Kuykendall No. 1 are, or will be, connected to pipe- 
line outlets and, along with the Chestnut Ridge anticline production from the 
same zones but across the state line in Pennsylvania, make this part of the state 
a more promising area for exploratory drilling. The producing structure appears 
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to be related to faulting. The substantial character of the oil, the high rock pres- 
sures, and fair open-flow volumes lend a measure of attraction despite the high 
drilling costs. 

The Greenbrier County test is on the most pronounced anticline in the general 
area. It starts in the Pocono section and, unless difficulty prevents, will penetrate 
all formations through the Clinton. The first chance of production will probably 
be in the Huntersville chert or the Oriskany sand, directly underneath. 

Shallower sand development has continued through the year in Wyoming 
County, with major success in the “Big lime’’ and the Berea sand. The substan- 
tial nature of this development and the amount of gas above ground may be 
better understood when it is realized that pipeline installations are being con- 
structed to move 50 million cubic feet of gas northward daily. 

The “Big lime” development in Nicholas County continues also, but at a 
somewhat slower rate, and the one Oriskany sand test was dry. 

Elsewhere in the state, and in the known developed areas, drilling has contin- 
ued at a lower rate than in 1945. However, the large part of this drilling was on 
inside or marginal leases and, though several small new shallow sand pools were 
discovered, there was nothing new in the Oriskany sand, aside from outpost 
drilling. 

Outstanding unsuccessful new-field wildcats are the Oriskany test in Braxton 
County which was completed at the total depth of 6,340 feet in the Helderberg 
limestone and a test in northwestern Greenbrier County which was dry at the 
total depth of 4,205 feet in the Devonian. 

A summary of 1946 drilling follows. 


1946 1946 
Total permits issued 885 Combination wells completed 23 
New wells completed 657 Dry holes completed 149 
Oil wells drilled deeper 72 Gas wells abandoned 544 
Gas wells complete: 451 Oil wells abandoned 161 
Oil wells completed 40 Combination wellsabandoned 31 
Total wells abandoned 885 


Open-flow. volumes of 124 gas wells were not reported. The remaining 327 had 
a combined open-flow volume of 402,434,000 cubic feet, or an average per well 
of 1,230,000 cubic feet. This high figure is due to the Oriskany sand completions, 
the shallow sand average running much lower. 

As compared with the corresponding figures for 1945, total completions were 
about the same. There were 76 less gas wells, and 11 less oil wells completed. Gas- 
well abandonments increased by 87 and oil-well abandonments increased by 54. 
Total abandonments of oil and gas wells increased 141 in 1946 over 1945 but this 
situation had been expected. 

During the year, the Sandyville extension of the Jackson County Oriskany 
sand gas field spread southward several miles to a point just north of Ripley. In 
the same general area a commercial well on the Hopkins tract, and in the Oris- 
kany sand, indicated a possible new pool but later drilling has apparently proved 
otherwise. 

In the Blue Creek Oriskany sand gas pool, drilling continues with numerous 
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dry holes and declining rock pressures and open-flow volumes. The erratic and 
irregular occurrence of this area of porosity has made, and continues to make, 
each location something of a wildcat. 

While no new gas pools of importance were found during the year in the shal- 
lower sands, in a few places, outpost wells at considerable distance from produc- 
tion were successfully completed. 

In the northern part of Kanawha County, a few “Big lime” oil wells were 
completed and in western Logan County one “‘Big lime” oil well of considerable size 
was completed at year’s end. Aside from these occurrences, there were no oil dis- 
coveries and the drilling of new oil wells declined to a definite low. These facts 
were reflected in the crude-oil production figure for the year, it having reached a 
low of less than 3 million barrels. 

Kentucky‘ 


The drilling of exploratory and pool wells in Kentucky has followed the gen- 
eral pattern of former years except that more attention has been focused on 
deeper drilling to the Lower Ordovician and Cambrian beds. 

Approximately 950 wells were drilled for oil and gas and 10,924,283 barrels of 
oil were produced. This is the third year in succession for all former production 
records to be exceeded. Oil was produced from beds ranging in age from Penn- 
sylvanian to Middle Ordovician, the greater percentage being from the Chester. 


EASTERN KENTUCKY 


As a result of the development of considerable gas in the Big Six in eastern 
Kentucky, more wells are being drilled to the basal beds of the Corniferous. The 
Sturgeon Creek oil field of Jackson County, in the early stages of development, 
is producing oil below a water zone in the upper part of that formation. During 
the early development period in the eastern part of the state, most exploratory 
wells were abandoned in that water zone and no doubt other productive areas 
will be discovered by redrilling this area. 

DEEP DRILLING 

The California Company’s A. R. Spears No. 1, Carter coordinate SE., NE. 
Sec. 13-L-57, 1.7 miles northwest of McKinney, Lincoln County, is the deepest 
well in Kentucky. The elevation at the rotary bushing is 1,138 feet and the ground 
level is 1,125 feet above sea-level. 


FORMATIONAL Tops AND GENERALIZED LITHOLOGY® 


Depth Thickness Formation 
(Feet) (Feet) 
o- 418 418 Upper Ordovician (Cincinnatian). Limestone, shaly limestone, and calcareous shale 
- 609 Ior Middle Ordovician (Lexington). Limestone 
-1,290 681 Middle Ordovician (High Bridge). Limestone, dense to fine crystalline 
-1, 300 19 Middle Ordovician (Everton?). Li n limestone, and dolomite 
—4,310 3001 Lower Ordovician and Upper Cambrian. Dolomite 
—4,390 80 Limestone, oolitic, somewhat magnesian 
-5,110 720 Shale, gray, red, and green, and siltstone 
-5,720 610 Sandstone, quartzitic 
-5,761 41 —— and limestone with streaks of conglomerate, arkosic sandstone, and pebbles of 
rhyolite 
6,117 356 Rhyolite porphyry. Total depth 


x, . — of the electrical log may be obtained from the Lynn Blue Print Company, 121 E.Short Street, Lexington, 
entucky 
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OUTLINE 
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NEW FIELD DISCOVERIES 
1946 ' 
OWENSBORO 25-P-29 
GRIFFITH 9-P-28 
3 STANLEY 13-P-28 
4 WILSON 6-P-23 
& TUNNEL HILL 4-N-23 
ROBARDS N. 20-0-23 A 
7 GUFFIE 20-N-27 Ta 
10 PARRACAN o-82 
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There were numerous slight shallow showings of oil ranging from 334 to 604 
feet and from 5,703 to 5,712 feet. The drill-stem test was run at 5,733 feet with 
negative results. 

Smith-Cecil et al. completed a test into the upper Knox, 7 miles east of More- 
head in Rowan County. Approximately roo barrels of oil were produced and a 
sufficient volume of gas to drill an offset well which has been abandoned. This 
area merits further exploration. In 1947, there will probably be extensive explo- 
ration of the Knox and perhaps underlying beds. At present, the Pure Oil Com- 
pany is drilling G. Hammonds No. 1 in 2-H-67, western Clay County, on a pro- 
nounced surface structure. 


WESTERN KENTUCKY 
IMPORTANCE OF NEW DISCOVERIES 


Development of the new discoveries in western Kentucky in 1946 has not, by 
any means, defined the limits of production. The Tunnel Hill pool, Henderson 
County, about $ mile north of Poole is no doubt the most important. The dis- 
covery well was completed in late October, producing 288 barrels oil per day from 
the Cypress sand. At the end of the year, 1 producer and 1 dry hole had been 
drilled; 5 other wells were being drilled or completed. It appears that this pool 
may be favorably comparable in size with the Dixie pool 13 miles northwest 
which also produces from the Cypress. 

The Wilson pool, Henderson County, 1 mile east of Geneva, while promising 
during the earlier days of development, has been a big disappointment. Two Mc- 
Closky wells are producing from two different porous zones in the Ste. Genevieve 
limestone, and 4 Waltersburg wells are located on a very narrow bar. Prospects 
for further development are poor. 

The other discoveries may or may not develop into fields of importance. 
Development is slow. 


SOUTH-CENTRAL KENTUCKY 


Discoveries in Clinton County are responsible for the maintaining of a steady 
production in excess of 1,000 barrels per day in that area. Much of the develop- 
ment is in the hands of established producers and the promotion stage has sub- 
sided. 


New Poots DiscovERIES—EXPLORATORY—IN KENTUCKY 


Total 


Operator Fee Location Formation Depth Field 
(Feet) 
BUTLER COUNTY 
F. Vernier Barbee 1 17-I-32 Pennsylvanian 401 Rochester Cons. 


HENDERSON COUNTY 
Basin Drilling Co. Abbott 1 10-P-22 Waltersburg 1,714 Wilson 
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Kentucky New Poot DiscovERIES—DEVELOPMENT 


HENDERSON COUNTY 


Calstar Blake 1 22-P-20 Cypress 2,650 Robinsonville 
Miller & Shiarella Leachman 3 or 4 12-N-27 Tar Springs 1,910 Panther 
Basin Drilling Co. Smith 3 9-P-23 Waltersburg 1,634 Henderson 
DAVIESS COUNTY 
Fox & Fox J. R. Grant 3 14-P-28 Jackson 1,515 Stanley 
IMPORTANT WILDCATS IN KENTUCKY 
Reason Total 
Operator Fee Location g _ for Formation Depth Oil-Gas Field 
Drilling Feet) 
CLINTON COUNTY 
Fox and Fox Burchettr C-52 Subsurface Knox 2,180 Showing of oil Highway 
400 feet 
GRAYSON COUNTY 
Ashland Oil & Refining Willis 1 21-K-37 Surface Upper Ordovician 2,601 Dry 
HENDERSON COUNTY 
E. L. Newton et al. Dempewolf1 13-P-27 Subsurface Devonian 4,200 Dry Birk City 
LINCOLN COUNTY 
The California Co. A.R. Spears1 13-L-57 Surface Cambrian 6,117. Dry 
ROWAN COUNTY 
Smith-Cecil et al. Lewis 1 17-U-75 Doodle bug Knox dolomite Oiland gas 
showing 
POWELL COUNTY 
Archie Carpenteretal. Maloney: 25-Q-70 Acreage Knox Showing of gas 
FreLp EXTENSIONS IN KENTUCKY 
Total 
Operator Fee Location Formation Depth Field 
(Feet) 
JACKSON COUNTY 
Patterson, Dyer & Roeder Wm. Vickers 1 2-K-68 Corniferous 1,017 Sturgeon Creek 
MORGAN COUNTY 
Little Rock Oil Co. Nickell 1 P-75 Corniferous 1,885 Cannel City 
New FYIetp DiscoverRigEs IN KENTUCKY 
Total 
Oberator Fee Location Formation Field 
CLINTON COUNTY 
Bourbon Oil Co. Cash 1 ECs Upper Ordovician 1,225 Oil Desda 15 bbls. 
Buckshot Oil Co. Sam Parragan D-s2 Middle Ordovician 1,476 Qil Parragan 1,000 bbls. 
Diamond et al. McKinleyr D-53 Middle Ordovician Oil  Seventy-Six 20 bbls. 
DAVIESS COUNTY 
Watkins Drilling Co. Massey 1 25-P-29 Waltersburg 1,167 Gas Owensboro 5,259M 
R.P. unds 
. C. Ellis et al. Shipp Heirs 2 9-P-28 Palestine 1,021 Oil Griffith 24 bbls. 
ox & Fox Grant 1 13-P-28 Tar Springs 1,935 Oil Stanley 80 bbls. 
HENDERSON COUNTY 
Basin Drilling Co. Washburnt 6-P-23 Ste. Genevieve 2,703 Oil Wilson 200 bbls. 
50 water 
Carter Oil Co. Adams 1 4-N-23 Cypress 2,253 Oil Tunnel Jill 288 bbls. 
Carter Oil Co. Powell 1 20-0-23 Ste. Genevieve 2,705 Oil Robards North 286 bbls. 
MCLEAN COUNTY 
Basin Drilling Co. Wiggins 1 20-N-27 ‘Tar Springs 2,252 Oil Guffie 85 bbls. 
Sohio Petroleum Co. Pinkston 1 7-N-27. Jackson 1,775 Oil Cleopatra 66 bbls. 
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DEVELOPMENTS IN ILLINOIS AND INDIANA 
IN 1946! 


ALFRED H. BELL? anp RALPH E. ESAREY? 
Urbana, Illinois, and Bloomington, Indiana 


ABSTRACT 


Drilling in Illinois and Indiana increased by 42 per cent in 1946 as compared with 1945 and pro- 
duction increased by 2} per cent. The increase in drilling was due in part to the expiration of many 
1o-year leases and in part to greater availability of materials and manpower. There was little deep 
testing in 1946 and nearly all of the new wells produced from sandstones and limestones of the Mis- 
sissippian system. 

The rate of drilling in 1947 will probably decline from the high level of 1946 but will probably be 
higher than that of 1945. It seems likely that there will be increased test drilling of pre-Mississippian 
strata, especially of the Silurian in the western marginal area of the Illinois basin. 


INTRODUCTION 


This report covers the states of Illinois and Indiana. Most of the oil and gas 
drilling was confined to the southern part of Illinois and southwestern part of 
Indiana. 

Drilling in the two states increased by 42 per cent in 1946 as compared with 
1945 and production increased 2} per cent. Wildcat completions in the two states 
increased from 575 in 1945 to 760 in 1946, an increase of 32 per cent. Thirty-nine 
new fields were discovered, all of which were within a few miles of previous 
production, so that no new regions were opened for production. There was little 
deep testing and no major discovery of deeper production. 

The details of development are discussed separately for each state. 


ILLINOIS 
By ALFreD H. BELL 


Drilling for oil and gas in Illinois increased by 34 per cent when 2,362 wells 
were completed in 1946 as compared with 1,763 in 1945. Of the total completions 
633! are classified as wildcat wells, an increase of 37 per cent over the 460 wildcat 
completions in 1945. Factors in this increase were: the expiration of many 1o- 
year leases during 1946; greater availability of materials and manpower; and 
higher prices for crude oil. Of the 1,729 pool development wells completed in 1946, 
298 were in the Mattoon pool, Coles County. Most of the drilling here took place 
in the first half of the year. Development drilling occurred in many pools of which 
some of the most active were: Clay City Consolidated, 128 completions; Stokes- 


1 Read by title before the Association at Los Angeles, March 24-27, 1947. Manuscript received, 
April 11, 1947. 

2 Geologist and head, Oil and Gas Division, Illinois State Geological Survey, Urbana. 

3 Professor of geology, Indiana University, Bloomington. 

‘ This figure does not include wells which tested additional producing zones in producing areas 
classified by Lahee as deeper-pool tests and shallower-pool tests. 
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Brownsville, 88 completions; Marine, 54; Herald, 51; and Calhoun Consoli- 
dated, 50. 

Total oil production in Illinois in 1946 was 75,297,000 barrels, as compared 
with 75,094,000 barrels in 1945, an increase of about 0.3 per cent. Average daily 
production during 1946 was 206,000 barrels. Average daily production, by months, 
during the year varied between 197,000 barrels (December) and 212,000 bar- 
rels (May). 


NEW POOLS DISCOVERED 


Thirty-one new pools® were discovered in Illinois in 1946 (Table I, and Fig. 1), 
58 extensions to pools were discovered by wildcat wells (Table IT), and 33 wells, 
most of which can not be designated properly as exploratory wells, discovered 
additional producing zones in producing areas (Table III). 

Most of the new pools discovered were located within a short distance of 
previous production. Those farthest away from previous production were Lilly- 
ville, Cumberland County (19, Table I, Fig. 1), Omega, Marion County (23, 
Table I, Fig. 1), and Waverly gas (30, Table I, Fig. 1), none of which is as much as 
20 miles from previous production. 


IMPORTANT EXPLORATORY WELLS 


A list of some of the most noteworthy dry holes is given in Table IV. On the 
whole there was little deep testing in Illinois in 1946. Of the 14 wells listed in 
Table IV, all but two (Nos. 2 and 10) were located wholly or in part on the basis 
of subsurface geology. Number 2 was located by seismograph only, and numbers 
1, 5, and 6 were located by a combination of subsurface geology and seismograph. 
Number ro, the Trempealeau test in McLean County, was located without a 
scientific basis. 

The geographic pattern of exploratory drilling in Illinois and Indiana in 1946 
followed that established in the last few years except for an increased relative 
amount in Coles and surrounding counties in Illinois resulting from the develop- 
ment of the Mattoon pool. 

An analysis of the methods used in locating wildcat wells in Illinois is given 
in Table V. 

The amount of geophysical exploration, by months, during 1946 in Illinois 
and Indiana is given in Table VI. The method used most is the reflection seismo- - 


5 A strict distinction between the terms field and pool is difficult to maintain for the Illinois- 
Indiana area because of the large number of producing formations, several of which are confined to 
a relatively small stratigraphic section, and because of the large number of separate productive lenses 
in a single producing zone. The number of oil and gas pools (defined as separate reservoirs) is not 
accurately known but is undoubtedly more than a thousand for Illinois alone. If a field is defined as 
all of the pools on a single well defined structural feature, the Southeastern Illinois field located on the 
LaSalle anticlinal belt is a good example. But for many of the newer producing areas in the Illinois 
basin there is much room for difference of opinion as to a proper grouping into “fields.” The word pool 
is used in this report to mean, in general, a separate producing area, but there are numerous exceptions 
where two or more separate producing areas are grouped together under a single pool name. 
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JANUARY 1, 1947 
ILLINOIS STATE GEOLOGICAL SURVEY 


Fic. 1.—New pools discovered in 1946. All present and former oil and gas producing areas are shown in black. 
(See Tables I and VII for pool identification.) 
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graph and the number of crews increased from 4 in January to 8 in December. 
In Indiana only the magnetometer method was reported in use. 
STRATIGRAPHY 


The geologic system which produces most of the oil in Illinois and Indiana 
continues to be the Mississippian, and the bulk of the discoveries of new fields, 
extensions, and new producing formations were in the Mississippian. 


TREND IN EXPLORATION, LEASING AND DRILLING 


The trend in leasing and drilling was downward in the latter part of 1946 but 
this was partly seasonal. There will probably be less drilling, both wildcat and 


TABLE IV 
SELECTED List oF Dry Tests IN ILLINOIS IN 1946 

Pool Count C. nd F L Depth Deepest lotep 
ounty ompany a: arm ocation Top 
(Feet) | Formation | (Feet) 
i: Bond Sohio, Mohme r 14-6N-5W 2,668 Trenton 2,608 
2. Bond Sohio, Long 1 26-6N-5W 2,768 Trenton 2,623 
3. Mattoon Coles S. H. & K. Drig., Strong 1 22-12N-7E 3,101 Devonian 8,185 
4: Coles Obering, Biemer 1 26-14N-7E 2,888 Devonian 2,873 
z Crawford Nat’l. Assoc. Pet., Stifle x 6-6N-11W 3,281 Devonian 2,878 
6. Cumberland | Nat’l. Assoc. Pet., Handley 1 26-10N-7E 3.815 Devonian 3,670 

7. Lillyville* | Cumberland | Nat’l Assoc. Pet., Krogman 3 31-oN-7E 4,000 Devonian 
8. Rural Hill | Hamilton Shell, Nohava 4 13-6S-sE 5,481 Devonian 5,104 
9. Boyd efferson Superior, Friedrich 19 19-1S-2E 3,870 Devonian 3,737 
Io. cLean Minnesota Prod., McGowan 1 | 33-24N-sE 3,510 Trempealeau 3,260 
II. Madison Jarvis & Marcell, Hitz 1 8-5N-5sW 2,797 Trenton 2,692 
12. Tonti® Marion Harvey, Kagy 1 33-3N-2E 4,900 Trenton 4,760 
13. Waverley® | Morgan Ladet, McMahan 11 22-13N-8W 1,543 Trenton 1,400 
14. St. Clair Young, McCurdy 6 29-35-6W 2,368 Maquoketa 2,312 


® Plugged back to McClosky oil. 
b Plugged back to Devonian oil. 
® Plugged back to Devonian gas. 


pool development, in 1947 than in 1946. The expiration of additional 1o-year 
leases, the higher prices for crude oil, and continued high demand, all favor con- 
tinued activity in leasing and drilling, and it seems likely that total drilling will 
exceed that of 1945. 

There is much interest in prospecting for Silurian reef production in the west- 
ern marginal area of the Illinois basin. A considerable amount of leasing has been 
done and there will probably be exploratory drilling in this area in 1947. Plans 
have been announced for testing the pre-St. Peter Ordovician and Cambrian 
strata on the Pittsfield-Hadley anticline in western Illinois. If production should 
be found it would stimulate further testing of these strata. 


INDIANA 
By Ratpu E. EsArey 


During the year 1946, drilling activity in the petroleum industry exceeded all 
expectations with an increase of 75 per cent in well completions and an increase 
of more than 200 per cent in the total initial production from new wells. A total 
of 508 wells were drilled during the year, of which 431 were pool wells and 127 


; 
| 
j 
i 
| 
2 
| 
i 
j 
| 
| 
| 
4 
i 


986 ALFRED H. BELL AND RALPH E. ESAREY 


TABLE V 
Wi_pcat WELLS DRILLED IN ILLINOIS IN 1946, CLASSIFIED BY METHOD OF LOCATION 


j 

Method of Location “| Total Totat | Percentage 

Total | Producers | Total Produc | Wildcats Producers Successful 
Geology 206 | 55 252 27 1 548 82 | 15.0 
Seismograph 4 I I I | 5 2 | 40.0 
Geology and seismograph II 2 28 3 39 5 12.8 
gil 58 281 31 5 890 15.0 
Nonscientific 2 ° 35 ° 37 ° 0.0 
Unknown I ° 3 ° ° 0.0 


* One half to 2 miles from production. 
> More than 2 miles from production. 


TABLE VI 
GEOPHYSICAL EXPLORATION, BY MONTHS, IN ILLINOIS AND INDIANA IN 1946 


Illinois j Indiana 

(1046) Seis. Grav. | Magnet. Res. | Seis. | Grav. | Magnet. | Res. 
(a) (b) | 

Jan. 4-16 | | | } 

Feb. 5-18 | 

Mar. 5-21 | | | | 

Apr. 5-17 | | 

May 5-20 | | | 

June 5-25 | 1-3 | 2-6 

July | 6-23 | | I-I | 1-3 2-8 | 

Aug. | 6-24 1-4 | 2-8 | 

Sept. 6-30 | | 2-10) 

Oct. | 6-24 | 1-4 2-8 j 

Nov. 7-25 1-2 | I-4 j | 

Dec. | 8-390 1-5 1-5 


® First figure indicates number of crews working. 
b Second figure indicates number of working weeks completed. 


TABLE VII 
DiscOVERY WELLS OF NEW POOLs IN SOUTHWESTERN INDIANA IN 1946 


Total | 


ing 
Pool | County Company and Farm Location en Beavone-ed 

32. Grand Rapid | Gibson Ill. Midcontinent, Parkinson 2 24-1S-12W 2,005 Bethel 
33- Princeton N.E. Gibson Eldin Hayden, Crecilius 2 5-2S-10W 2,080 McClosky 
34. Francisco W. Gibson L. A. Plumb, Coleman Comm. 1 7-2S-oW 1,065 Ste. Genevieve 
35. Union Bowman New Pike W. L. Litchlyter,-A. Conley 1 3-1S-oW 1,058 Waltersburg 
36. Springfield | Posey H. E. Ledbetter, N. Utley 1 30-5S-13W 3,111 Ste. Genevieve 
37. Springfield N. Posey Calvert et al., Fretageat 1 24-5S-14W 2,029 Palestine 
38. Farmersville S. Posey Paul Rossi, Rippey I 30-6S-13W 2,484 Pennsylvanian 


Posey Calvert & Willis, Fred Wiley 1 18-5S-13W 2,023 McClosky 


30. New Harmony E. 


TABLE VII 
DiscovERY WELLS OF EXTENSION TO POOLs IN SOUTHWESTERN INDIANA IN 1946 


Total 
Pool County | Company and Farm Location me oo 
Dodds Bridge | Sullivan | we Ohio Oil Co., 10-8N-10W 1,483 Salem 
Mt. Carmel | Knox | H. E. goo Steckler 1 22-1S-12W 2,088 Bethel 
Dodds Bridge Sullivan Roy Myers and ‘Ohio Oil Co. , 10-8N-10W 1,458 Salem 
| O. Benson 

Rich Valley Wabash J. Minneci, Ida Votaw 1 12-27N-5E 870 Trenton 
Troy | Spencer Stroble-Busick 1 11-6S-4W 723 Cypress 
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were wildcat wells. Seventeen discovery wells were drilled, 15 of them finding new 
oil fields or extensions, and 2 opening new gas fields or extensions. About 83 per 
cent of the pool wells were producers and 13 per cent of the wildcat wells en- 
countered commerical production. Only a ro per cent increase in wildcatting took 
place, but the stage in the development of the basin and the general industrial 
situation account for this figure. The total footage of new holes amounted to 
985,743 feet, which increased the daily production of oil by 7,743 barrels. 

The greatest activity took place in the pools along the Wabash River in Posey 

and Gibson counties. Seven of the new fields and most of the additional produc- 
tion were found in this area. However, many pool wells were drilled in central and 
western Gibson County, where the Princeton North field has been extended into 
the city limits of Princeton. Another town-lot “boom” may be in prospect. Two 
active areas in southern Knox County are creating unusual interest also, and 
more development is expected during the coming year. 
"Roy Myers and the Ohio Oil Company opened a new pool in Sullivan County 
where 6 wells have been completed in the Salem limestone at an average depth 
of 1,400 feet. This is an extension of the Dodds Bridge field. Production is re- 
ported as about 150 barrels daily per well. An extension of the Troy field in 
Spencer and Perry counties was made by C. A. Busick, who completed two wells 
in the lower Chester, reported as producing 75 barrels each. 

Outside of the Eastern Interior basin, the Horton field in Hamilton County is 
the most active. As previously reported, it is an extension of the old Trenton pool, 
producing at 1,050~-1,100 feet. The new wells vary in initial production from 25 
to 75 barrels per day. New completions were reported in the Henderson field in 
Jay County, near the state line of Ohio. The wells were small, however, and did 
not add greatly to the production of the field. Some additional testing was done 
near the old Rich Valley field of Miami County, but the results were discouraging. 
Two small producers were completed which might be considered extensions, but 
it is doubtful if they prove commercial. 

Some of the interesting deep tests were as follows: Continental Oil Company’s 
Cooper Estate in Sec. 13, T. 3 S., R. 14 W., Griffin field, tested the Trenton; 
Duncan et al. Miller No. 1 in Sec. 18, T. 9 N., R. 5 W., Owen County, reached 
the Glenwood-St. Peter formation; J. Regan’s Luther No. 1, Sec. 19, T. 10 N., 
R. 6 W., Clay County, tested the Glenwood-St. Peter horizon also; and the 
Kankakee Development Company’s State Bank of Renssalaer No. 1 in Sec. 14, 
T. 30 N., R. 6 W., Jasper County, was abandoned in the Mt. Simon sandstone of 
Cambrian age. 
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DEVELOPMENTS IN MICHIGAN IN 1946! 


H. J. HARDENBERG? 
Lansing, Michigan 


ABSTRACT 


Results of exploratory drilling in Michigan in 1946 were disappointing for the second consecutive 
year. Of the 259 wildcat wells drilled during the year, 26 were completed as producing wells. Twelve oil 
fields and 6 gas fields were discovered, 5 oil fields and 2 gas fields were extended, and a new pay zone 
was found in 1 field. Only one of the new fields, Brenner, Allegan County, was sufficiently developed to 
add appreciable new oil reserves. A second oil discovery, Stony Lake, Oceana County, completed late 
in November, gave indications of a promising field although at the year’s end no tests other than the 
discovery had been'developed. 

During 1946, 822 drilling permits were issued, an increase of 67 over 1945. Well completions totaled 
823 compared with the 801 of the previous year. Forty-four per cent of the wells were productive. 
Average initia] production of oi] wells was 651 barrels per well, and average initial production of gas 
wells was 7,371,000 cubic feet per well. Total footage drilled was 1,705,694 feet, approximately 15 per 
cent less than in 1945. Wildcat footage was 608,839 feet. 

Oil production declined approximately 1 per cent to a 4-year low of 17,074,518 barrels. Gas pro- 
duction, however, showed an increase of 2 per cent for a new high of 23,774,495,000 cubic feet. 

Some seismograph surveys were made in the “Thumb” and east-central Michigan, but core drill- 
ing continued to be the most common method of exploration. Permits were issued for 186 geological 
tests, of which 60 per cent were in western Michigan. 

The Sun Oil Company started work on 2 secondary-recovery projects in Michigan in 1946. The 
Edenville oil field, Midland County, is to be water-flooded and the East Norwich oil field, Missaukee 
County, is to be repressured with gas. 


INTRODUCTION 


Activity in oil and gas operations continued in 1946 at about the same rate 
as during 1945. Drilling permits totaled 822 for the year compared with 741 in 
1945. Well completions increased to 823 from the 801 of the previous year. Oil 
and gas wells totaled 362, a success rate of 44 per cent. Total footage drilled was 
1,705,694 feet, a decrease of 299,350 feet. Wildcat drilling decreased during the 
year, with 259 wildcat wells completed, compared with 302 in 1945. Twelve oil 
fields and 6 gas fields were discovered, 5 oil fields and 2 gas fields extended, and a 
new pay zone was found in 1 field. 


OIL 


Almost two-thirds of the oil wells completed in 1946 were in the “Basin” 
(central Michigan). This district produced nine-tenths of the state’s 1946 oil. 
Oil production for the year was 17,074,518 barrels, only 192,975 barrels less than 
in 1945. Comparative distribution of wells and production in the districts of the 
state is shown in Table I. 

Although the number of oil fields discovered during the year compares favor- 
ably with discoveries of recent years, only minor new reserves were added. Ac- 


1 Manuscript received, March 28, 1947. Presented by title before the Association at Los Angeles, 
March 24-27, 1947. 
2 Assistant petroleum geologist, Michigan Department of Conservation, Geological Survey 
Division. 
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cording to reserve estimates in the Oil and Gas Journal of January 25, 1947, 
Michigan developed 12,475,000 barrels of new reserves in 1946. Only 1,000,000 
barrels of this, however, is credited to 1946 discoveries, the balance being due to 
revision of previous estimates and to extension of known fields, 


DISCOVERIES 


Twelve oil fields were discovered in 1946 (Table II). At the end of the year 5 
of these new fields had no other wells than the discovery well, 5 fields had ex- 
panded from 3 to 6 wells, one to 11 wells, and one to 17 wells. 

The Brenner field, Allegan County, was the most active of the new fields. The 
discovery well, W. Spencer Cook’s Brenner No.1, Sec. 15, T. 3 N., R.13 W., drilled 
to 1,684 feet, in the Traverse limestone, was completed on February 5, 1946, with 
an initial natural production of 125 barrels per day. During the year 17 oil wells 
were drilled in the field and approximately 250 acres proved. Average drilled pay 


TABLE I 
SUMMARY OF OPERATIONS, BY DistRICTs, IN MicHIGAN DuRING 1946 
o42 Initial Production in 1946 
Initial 
ae Permits Wells Oils Production Gas Production Dry . 
District Issued Wells Oil Wells Holes Gas 
pleted (Barrels) (1,000 (Barrels) (1,000 
Cu. Ft.) Cu. Ft.) 
Basin 460 477 133 134,882 126 930,439 218 15,527,616 21,712,724 
SW. Michigan 281 268 8r 9,338 3 1,378 184 1,346,220 58,477 
West Michigan 43 36 2 670 7) 86,478 31 141,519 2,003,204 
All other parts of state 38 42 7 257 I 6,407 28 59,163 
Totals 822 823 223 145,147 139 1,024,702 461 17,074,518 23,774,495 


thickness is 2 feet. Initial productions, averaging 180 barrels per day, ranged 
from 10 to 800 barrels per day. Total production from the field during 1946 was 
106,952 barrels. The Brenner field, } mile north of the South Monterey field, was 
discovered as a result of subsurface and trend studies. 

The Carter Oil Company discovered the Stony Lake field, Oceana County, 
approximately 11 miles southwest of the abandoned Hart oil field, Oceana 
County, a 1932 discovery, and 20 miles northwest of the Muskegon oil field, 
Muskegon County, a 1927 discovery. The discovery well, Miller No. 1, Sec. 11, 
T. 13 N., R. 18 W., was completed on December 3, 1946, at 1,631 feet in the 
Traverse limestone. Natural initial production was 570 barrels of 44.9° gravity 
oil per day. No other tests had been made at the end of the year, but the Carter 
Oil Company had made a south offset location for a proposed Niagaran test. The 
Carter discovery well was located as a result of an extensive core-drill program 
and opens a large area in western Michigan for exploration and development. 

In the ‘‘Basin’”’ the Freer oil field, Clare County, was discovered by the Pure 
Oil Company. The discovery well, Freer No. 1, Sec. 18, T. 17 N., T. 6 W., drilled 
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TABLE III 
MICHIGAN O1L FIELps* 
(January 1, 1947) | 


Kawkawlin Ray 1038 wll 2,620 1,330 697,208 3,483,430 140 


Prod, Drilled per | Production Accumulative Prod. 
Field County Producing ity  <Acre- Drilled in1946 Production Wells 
Formation ion of age Acre (Barre!s) (Barrels) Jan.1 
Oil (Bar- 1947 
(Feet) rels) 
Adams Arenac 1937 830 8,720 1,298,981 7.237273 66 i 
Akron Tuscola 1938 Detroit River 3,425 41.9 t t 21,382 228,483 6 
Arbela Tuscola 1946 — 2,565 60 114 6,844 6,844 6 
Ashton Osceola 1045 Detroit Riv 4 160 300 49,637 63,901 4 
Bangor Van Buren 1939 Traverse 1,000 29.5 2900 1,043 19,666 563,590 15 
Beaverton Gladwin 1934 Dundee 3,880 41.3 240 3,030 19,647 7275307 13 H 
Belly Achers Montcalm 1944 Dundee 3,470 48.2 240 649 40,572 155,712 4 j 
.; Bentley Gladwin 1937 Dundee 3,510 42.1 760 1,406 76,505 1,068,583 39 ' 
: Bloomer —— 1944 Traverse 2,640 42.3 440 9073 196,307 428,004 12 i 
an onia | 
Bloomingdale Van Buren 1938 Traverse 1,220 42.0 1,380 4,442 59,000 6,129,860 58 | 
Breedsville Van Buren 1943 Traverse 1,080 33.9 230 1,045 37,539 240,335 17 : 
Brenner Allegan 1946 Traverse 1,690 170 620 106,052 106,952 17 \3 
Casco Alleganand 1940 Traverse 1,100 38.6 60 166 4,742 9,041 6 a 
Van Buren ) 
Cato Montcalm 1944 Detroit River 3,545 17,845 20,744 3 | 
Traverse 35325 
Cedar Osceola 1043 {Dundee 3,810 48.1 360 1,317 62,630 474,006 9 H 
Detroit River 5,060 46.0 
Chase Lake 1942 ‘‘Berea” 2,466 635 2,237 I | 
Clare City Clare and 1938 “Mich. Stray” 1,320 30.2 4,175 37,502 3 | 
Isabella 
Clayton Arenacand 10936 Dundee 2,550 34.2 640 6,727 140,675 4,305,178 42 : 
: Ogemaw 
t Coffee Lake Van Buren 1946 Traverse 1,125 50 282 14,121 14,121 5 
Coldwater Isabella 1044 Dundee 3,730 46.0 2,940 893 1,507,831 2,624,178 73 
Columbia Van Buren 1938 Traverse 1,185 309.0 1,100 1,050 40,311 2,155,400 36 ; 
Cranberry Lake Clare 1943 Dundee 3,800 4,530 17,508 I | 
Crystal Montcalm Dundee 3,190 43.5 1,820 4,049 31,625 7,368,757 13 
Currie Isabella 1936 Dundee 3,920 45.9 20 8,387 2,839 167,735 2 iF 
Dalton Muskegon 1940 Traverse 1,845 300 150 13,113 45,042 12 | 
Day Montcalm 1946 Dundee 3,337 43.0 2,478 2,478 I } 
ra Deep River Arenac 1944 Dundee 2,795 1,000 4,605 2,409,032 4,604,571 Ico 
Deerfield Monroe 1920 Trenton 2,115 42.7 155 2,848 24,069 441,304 17 y 
Diamond Allegan 1038 Traverse 1,465 41.0 420 2,021 17,700 848,622 21 ] 
Springs 
Dor Allegan 1938 Traverse 1,600 41.0 310 1,070 18,148 331,672 14 { 
7 Douglass Montcalm 1945 Dundee 3,400 47.1 120 870 87,322 104,449 6 
Dwight Huron 1045 Detroit River 2,862 36.2 3,614 4,654 I 
: East Monterey Allegan 1945 Traverse 1,660 738 9,420 I | 
4 Missaukee Traverse 2,410 ) | 
East Norwich and Ros- 10942 {Dundee 3,080 j 1,840 587 439,118 1,079,570 46 
common Detroit River 4,390 ] 
Edenville Midland 1938 Dundee 3,790 41.0 350 3,568 22,676 1,248,024 22 } 
Edmore Montcalm 1933 Traverse 3,150 43.2 90 5,210 0,971 468,800 5 ; 
Elba Gratiot 1946 Traverse 2,440 47.0 80 239 18,084 10,136 4 i 
Elkland Tuscola 1046 Dundee 2,650 1,546 1,546 I | 
Enterprise Missaukee 1943 Detroit River 4,405 120 287 11,421 34,442 3 : 
Esserville Bay 1944 Dundee 2,835 1,460 531 332,625 774,805 35 L 
Evart Osceola 1942 Dundee 3,755 47-8 1,100 2,466 310,627 2,713,037 26 i 
Fillmore — and 1943 Traverse 1,525 41.1 640 046 124,913 605,217 57 | | 
ttawa 
Fork Mecosta 1942 iver so. 2,550 2,044 1,353,856 5,213,086 61 
Freer Claie 1946 Detroit River 5,013 8,817 8,817 2 
Geneva Van Buren 1940 Traverse 1,010 31.5 Too 473 12,661 47,208 7 ; 
Goodwell Newaygo 1943 Traverse 2,760 1,240 751 100,662 032,457 12 | 
Grout Gladwin 1940 Dundee 3,825 31306 32,408 
Harrison Clare 1945 Dundee 4,190 30.7 17,535 23,030 2 
Hatton Clare 1941 Dundee 3,945 10,818 129,647 2 | 
Hawkhead Allegan 1046 1,105 140 250 36,338 36,338 II 
Headquarters 1041 43-3} 1,580 4,135 226,246 6,533,588 38 
Hilliards Allegan 19044 Traverse 1,500 320 279 10,588 80,335 10 1 
ope Barry 19390 Traverse 1,820 39.9 120 340 15,839 40,833 1I : 
Hopkins Allegan 1939 Traverse 1,635 41.5 75 1,764 3,122 132,200 3 i 
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TABLE II—Continued 
Re- 
Year th API covery No. of 
zl of Producing Prod Grav- Drilled per Production Accumulative Prod. 
Field County Dis- For.  Acre- Drilled in 1946 Production Wells 
Acre (Barrels) (Barrels) Jan.1 
covery mation & (Bar 
(Feet) rels) 
Lacota Van Buren 10946 Traverse 1,090 60 472 28,302 28,302 4 
Lakefield Saginaw 1037 Dundee 3,185 30.0 917 9,400 I 
Leaton Isabella 1930 Dundee 3,655 43.0 1,060 3,215 103.038 3,407,060 43 
Mill Lake Van Buren 1938 Traverse I,290 40.0 360 1,332 6,054 479,046 II 
io scoda 1946 Detroit River 4,180 * 1,480 1,480 I 
Monterey Allegan 1938 Traverse 1,645 37.6 280 1,557 12,864 435,826 18 
Mt Haley Midland 1934 Dundee 3,477 39.6 1,037 355217 I 
Mt. Pleasant — ~ i 1928 Dundee 35545 41.8 4,190 5,480 240,265 22,960,500 168 
idlan 
Muskegon Muskegon —_1927 2,800 2,427 16,108 6,794,466 35 
Muskrat Lake VanBuren 10941 Traverse 1,285 309.2 590 559 20,534 330,066 24 
New Salem Allegan 1938 ‘Traverse 1,625 41.0 97° 4,079 122,559 3,957,088 62 
North Bangor Van Buren 10942 Traverse 1,015 32.6 250 1,181 14,409 205,210 4 
North Buckeye Gladwin 1937 Dundee 3,615 39.0 2,750 5,761 212,837 15,842,407 149 
North Clare 1943 Dundee 4,078 2,407 10,210 1 
Hamilton 
Berea 1,500 
Otisville Genesee 1941 {Traverse 1,804 44.3 2,050 8,196 6 
Dundee 2,449 37.0 
Overisel on 1938 Traverse 1,490 42.1 1,550 1,537 51,505 2,382,706 67 
Pinconning 1944 Dundee 2,808 6.2 40,404 88,662 ns 
Pine 1938 Traverse 2,836 45.0 4,083 I 
Pine River Gratiot 1942 Dundee 3,280 687 10,731 2 
Polkton Ottawa 1942 ‘Traverse 1,890 1,868 6,206 4 
Porter Midland 1933 Dundee 3,415 40.6 4,330 8,064 462,247 34,016,316 225 
Prosper Missaukee 1942 Dundee 3,835 43.2 520 1,715 111,713 1,704 12 
Osceola ‘and Traverse 2,925 } 
Reed City Lake 1940 {Dundee __ 3,490 + 5,270 6,151 3,240,632 32,416,767 ror 
Detroit River 3,585 46.3) 
Richfield Roscommon 1941 Detroit River 4,180 43.4 680 490 60,158 339,620 16 
Riverside Missaukee 1942 Dundee 3,944 44.5 3,018 41,309 I 
Rockford ent 1945 Traverse 2,230 44.0 Too 1,146 102,220 114,620 10 
Rose City Ogemaw 1942 Detroit River 4,075 41.2 440 237 37,140 104,153 9 
Rose Lake ceola 1943 Traverse 3,128 45.4 680 1,313 155,483 803,131 15 
Saginaw Saginaw 1925 Berea 1,825 46.1 1,500 976 10,601 1,464,741 42 
Salem Allegan 1937 Traverse 1,570 38.3 2,110 1,543 64,190 3+255,978 110 
Sauble Lake 1942 Traverse 2,145 35.06 200 305 +190 79,083 4 
Sherman Isabella 1936 Dundee 3,650 42.0 870 5,046 50,363 4,301,177 32 
South Gladwin 1936 Dundee 3,845 41.1 340 1,935 57,087 657,984 22 
Beaverton 
South Buckeye Gladwin 1936 Dundee 3,570 39.0 2,040 2,019 73» 203 4,118,279 70° 
— ; Allegan 1944 Traverse 1,660 40.0 150 650 14,201 97,403 12 
onterey 
uth Ottawa 1939 Traverse 1,820 38.6 610 827 48,310 504,328 56 
Tallmadge 
Stony Lake Oceana 1946 Traverse 1,630 44.9 2,464 2,464 I 
Temple Clare 1938 Dundee 3,885 44.3 2,500 5,802 253,930 14,503,041 88 
Trowbridge Allegan 1937 Traverse e355 550 303 0,122 216,404 Ir 
Vernon Isabella 1930 Dundee 3,755 44.5 830 5,608 49,230 4,654,312 21 
Walker —_ and 1938 Traverse 1,850 40.0 4,845 2,142 263,201 10,376,013 375 
ttawa 
Wayland Allegan 1944 Traverse 1,810 1,055 3,256 2 
West Beaverton Gladwin 1943 Dundee 3,876 1,458 7,132 I 
West Branch Ogemaw 1933 Dundee 2,650 36.8 2,670 2,210 223,021 5,925,485 218 
West Hopkins Allegan ro4r Traverse 1,580 310 1,244 3,013 385,486 8 
Wheatland Mecosta 1945 Dundee 3,690 43.0 30, 288 33,547 I 
Winfield Montcalm 1936 Dundee 35340 43.2 1,741 57,790 4 
Traverse 3,105 
Winterfield Clare 1940 ;Dundee 1770 44.2$ 1,000 3,824 171,859 3,823,841 33 
Detroit River 5,015 
Wise Isabella 1938 Dundee 3,700 45.2 1,500 1,686 202,489 2,529,609 64 
Woodville Newaygo 1943 Traverse 2,820 280 676 28,920 189,334 7 
Wyoming Park Kent 1939 Traverse 1,880 6,425 134,963 II 
Yost-Jasper Midland 1932 Dunee 3,420 40.6 2,010 3,854 186,058 7,747,187 81 
Zeeland Ottawa 1942 Traverse 1,405 41.9 680 331 22,506 224,884 7 
3,728 510,328 24 


Miscellaneous 


Total State 


17,074,518 256,946,262 3,520 


* Fields which are abandoned or have produced less than soo barrels during 1946 are not included. 


+ Drilled acreage and recovery per drilled acre are not calculated for fields in w 


significant. 


ich wells are too few or scattered to be 
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on a core-test high, found gas at a depth of 5,038 feet in a sand bed in the basal 
Detroit River formation. The well was deepened to 5,307 feet, into the Sylvania 
formation, found water, and was plugged back to 5,070 feet. After perforation 


the well gauged 26,539,000 cubic feet of gas per day. Shut-in pressure after 4 
TABLE IV 
MicuicANn GAs FIELps 
(January 1, 1947) 
= 
Prod Drilled per Production Accumulative Prod. 
Field County 8 Fo  Acre- Drilled _ in 10946 Production Wells | 
age Acre (M.Cu. Ft.) (M.Cu. Ft.) Jan. 1, 
mation (M.Cu 1047 
(Feet) 
Ft.) 
Big Rapids Mecosta 1943 “Mich. Stray” 1,145 1,440 316 422,118 454,325 9 | 
Broomfield Isabella 1930 ‘Mich. Stray” 1,350 ,800 1,607 557,951 10,924,240 56 j 
Cedar Osceola 1945 “Mich. Stray” 1,490 320 35 11,257 257 2 
Clare City Clare 1938 “Mich. Stray” 1,290 720 2,252 113,335 1,621,110 7 ; 
Clayton Arenac 1936 Berea 1,180 1,440 3,465 264,875 4,989,470 22 a 
Coldwater Isabella 1945 ‘Mich. Stray” 1,390 2,400 1,890,29090* 1,890,299" 15 Fy 
Colfax Mecosta 1945 ‘‘Mich. Stray” 1,240 640 490 184,780 313,904 4 ) 
Cranberry Lake Clare 1943 ‘‘Mich. Stray” 1,295 6,240 705 2,035,503 4,396,686 390 j 
Crystal Montcalm 1935 ‘‘Mich. Stray” 1,000 360 2,091 0, 753,290 5 H 
Deep River Arenac 1926 Berea 1,490 1,280 1,158 289,090 1,482,237 10 j 
Douglas Montcalm 1943 “Mich. Stray” 1,190 640 136 68,925 7,420 3 ; 
Edmore Montcalm 1936 “Mich. Stray” 1,300 4,560 1,365 272,769 6,224,485 14 H 
Evart Osceola 1941 “Mich. Stray” 1,440 4,960 830,724* 3,265,198" 28 | 
Freeman Clare 1939 “Mich. Stray” 1,475 2,040 1,781 448,272 3,633,246 II | 
Fremont , Isabella IQ41 — Stray” 1,235 640 482 33,363 308,439 3 j 
Stra 1,500 
Garfield Clare 1946 Detroit River 5,013 800 261 ,608* 261 ,608* 5 
Goodwell Newaygo 1943 ‘‘Mich. Stray” 1,135 2,720 1,166 1,426,908 3,171,593 20 
Harrison Clare 1945 “Mich. Stray” 1,675 800 50 40,307 40,307 5 
Ithaca Gratiot 1943 ‘Mich. Stray” 900 800 665 256,851 532,184 4 
Lincoln Clare 1938 ‘‘Mich. Stray” 1,530 2,520 2,829 1,350,766 7,130,442 30 
Marion Clare & Osceola 1940 ‘Mich. Stray’? 1,370 10,400 1,479 2,700,757. 15,383,120 04 ) 
Muskegon Muskegon 1927 Traverseand 1,640 1,200 15,165 7,176,240° 8 i 
bras Detroit River | 
North Star Gratiot 1940 “Mich. Stray” 870 160 1,118 24,106 178,845 I | 
Reed City Osceola & Lake 1940 ‘“‘Mich. Stray” 1,220 4,480 4,528,079* 18,382,465" 30 
Richland Montcalm 1940 “Mich. Stray” 1,205 960 746 142,304 716,157 4 
Riverside Missaukee 1940 “Mich. Stray” 1,435 2,720 1,088 462,021 2,958,014 15 
Salem Allegan 1941 Salina 2,725 5,371 106,071 I 
Shaver Gratiot 1935 “‘Mich.Stray 1,020 2,600 3,238 578,376 8,418,801 36 
Six Lakes Mecosta & 1934 “Mich. Stray’ 1,270 9,760 4,695 2,512,219 5,821,743 106 
Syi 
van sceola 1941 “Mich. Stray” 1,525 320 246 2,103 78,713 I j 
ernon Isabella 1930 “Mich. Stray” 1,300 760 1,904 5,274 1,446,763 I H 
1939 Berea 1,150 
Walker Kent 1940 Detroit River 2,250 37,941 4,138, 668* 3 
“Mich. Stray” 1,405 i 
West Fork = & 1943 Detroit River 5,001 2,4c0 336 538,510 805,460 1s | 
sceola 
Winfield Montcalm 1935 ‘Mich. Stray” 1,125 3,040 1,343 307,574 4,084,557 13 i 
Wise Isabella 1940 “Mich. Stray” 1,250 1,120 1,235 140,033 1, 383,622 8 
Woodville Newaygo 1943 “Mich. Stray” 1,185 2,080 682 576,386 1,419,221 12 ; 
Miscellaneous 150,428 23,049,108 126 H 
Total State 23,774,405 187,030,515 766 , 


* Includes dry and oil-well gas. Recovery per drilled acre not calculated. 


hours was 1,950 pounds per square inch. On production tests, at the rate of 
1,656,000 cubic feet of gas per day, the well made ror barrels of condensate per 
1,000,000 cubic feet of gas. Four dry holes were subsequently drilled in the area; 
one had appreciable gas. Two of the wells failed to find sand, indicating that the 
“Freer” sand is lenticular and probably of small extent. 
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FIELD DEVELOPMENT 


The Deep River field, Arenac County, and the Coldwater field, Isabella 
County, both 1944 discoveries, were the most active of the older oil fields. The 
drilled area of the Deep River field was increased to 1,000 acres by the addition of 
37 new wells. Sixteen new wells were drilled in the Coldwater field, enlarging it to 
2,940 acres. In southwestern Michigan, only one of the older fields was active, the 
Rockford field, Kent County, a 1945 discovery. Seven new wells were drilled in 
the field. 


NATURAL GAS 


The number of gas well completions was greater in 1946 than in any year 
since 1936. Altogether, 139 gas wells were drilled. Of these, however, 76 were 
facility wells. All except 13 of the new gas wells were in the ‘“‘Basin,”’ and more 
than go per cent of the gas production was from this district. Gas production for 
the year was 23,774,495,000 cubic feet, an increase of 475,947,000 cubic feet over 
1945. 
DISCOVERIES 

Six gas fields were discovered during 1946 (Table II). Of these, only Head- 
quarters, Roscommon County, had appreciable development. At the end of the 
year 7 wells had been drilled in the field and 1,120 acres proved. 


DEVELOPMENT 


More than half of the gas-well completions, 76 of the 139, were facility wells. 
A facility well is defined as one which is capable of producing gas but does not add 
to the state’s reserves. The name applies to those wells drilled in storage reser- 
voirs, in fields being prepared for storage, or in old fields, to more adequately 
produce the remaining gas. 

In the Austin field, Mecosta County, a storage reservoir since 1942, 19 facility 
wells were drilled. Fields being prepared for storage during the year were: Marion, 
Clare, and Osceola counties, with 33 facility wells; Reed City, Osceola and Lake 
counties, with 7 wells; and Goodwell, Newaygo County, with 3 wells. Fourteen 
wells were drilled in the Lincoln field, Clare County, on a closer spacing pattern 
than previously drilled in the field to more adequately produce the remaining gas. 

The Panhandle Eastern Pipe Line Company revived interest in the Howell 
area, Livingston County, with the completion of its McPherson No. 1, Sec. 35, 
T. 3 N., Ri 4 E. This well was completed on October 21, 1946, at a depth of 
3,907 feet with a potential open flow of 6,407,000 cubic feet of gas per day. Pro- 
duction is from the basal Salina formation. The McPherson well is approximately 
3 mile south of one drilled by the Talbot Oil Company in 1935 on the same farm. 
That well was drilled to 5,958 feet, into the St. Peter sandstone, and was plugged 
back to 3,959 feet in the basal Salina, where it was completed with an initial 
potential open flow of 441,000 cubic feet per day. Excepting occasional tests, the 
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well has been shut ‘in. A second well was being completed by Panhandle at the 
close of the year. 
EXPLORATION 

The results of exploratory drilling and the basis for locating the exploratory 
wells in 1946 are shown in Table V.* The classification of exploratory wells de- 
scribed by F. H. Lahee is used in this table. It will be noted that geological 
methods were the bases for locating 74 per cent of the wells and that these wells 
comprised 93 per cent of the successful wells. Geophysical methods, seismic, were 


TABLE V 
EXPLORATORY WELLS—1946 


Basis for Locating Well 


Total 
Type of Welt Wells Subsurface Trend Core  Seismo-  Non- Un- Footage 
Geology Drili graph Technical known 
New-field wildcats 
Successful 16 9 3 2 2 36,142 
Dry 223 86 51 ‘20 8 9 49 535,983 
Totals 239 95 54 22 To 9 49 571,825 
New-poo!l wildcats 
Dry 12 5 6 I 21,085 
Deeper-poo] tests 
Dry 7 7 13,807 
Shallower-pool tests 
Successful I 1 1,222 
Outposts 
Successful 10 6 3 I 25,591 
Dry 57 17 24 2 I 4 9 117,278 
Totals 67 23 27 3 I 4 9 142,869 
All exploratory wells 
Successful 27 16 6 3 2 62,055 
Dry 209 TIS 81 22 9 13 59 688,753 
Totals 326 131 87 25 Ir 13 59 751,708 
Success percentage 8.3 12.2 7.1 12.0 18.2 0.0 0.0 


responsible for about 4 per cent of the locations and the remaining 7 per cent of 
successful wells. 

Core-drill permits dropped from 203 in 1945 to 186 in 1946. Western Michigan 
ranked first in core-drilling activity with-108 permits, the remaining core tests 
were about equally divided among the “Basin,” eastern Michigan, and northern 
Michigan districts. 

Geophysical work was limited to 47 seismograph crew weeks in 1946, com- 
pared with 107 seismograph crew weeks in 1945. Work during the year was car- 
ried on in the southern part of the “Basin” and northern part of the “Thumb.” 

The basal Detroit River (Devonian) or older formations were reached in 28 
exploratory holes (Table VI). Four of these tests were drilled in old pools which 


3 Data for table furnished by Glenn C. Sleight, Sun Oil Company, Mt. Pleasant, Michigan, 
member of the Committee on Statistics of Exploratory Drilling. 
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produce from younger formations. Only one test was drilled as deep as the 
Trenton formation. 
SECONDARY RECOVERY 

Two secondary-recovery projects were initiated by the Sun Oil Company 
during the year. In the East Norwich oil field, Missaukee and Roscommon 
counties, construction was started on a compressor plant. Plans are to use oil 
well gas to repressure the field. Production is from the “Richfield” zone in basal 
Detroit River formation (Devonian). 


TABLE VI 
TFsts 
‘ounty ‘ownship lept ‘ormalion 
Range Number (Feet) Penetrated 

Arenac Ward Oil Co.—Petty 1 18-19N-7E 11,970 4,300 Sylvania (Dev. 
Bay R. Steinhorst—Bishop 1 1-16N-4 12,399 3,800 Detroit River (Dev.) 
Clare P ire Oil Co.—F reer 1 1-17N-6W 11,833 5307 Sylvania (Dev.) 
Clare Pure Oil Co.—Marble A 1 18-17N-6W 12,698 5,121 Detroit River (Dev.) 
Clare Pure Oil Co.—Mulder 1 18-17N-6W 12,376 5,124 Detroit River (Dev.) 
Crawford aa Oil Co.—Starr 1 30-25N-1W 11,807 $,215 Bass Island? (Sil.) 
Huron Pure Oil Co.—Schreiber 1 7-15N-10E 12,508 4,450 Sylvania (Dev.) 
Huron Pure Oil Co.—Stapleton 1 22-17N-15E 11,834 5,702 Cabot Head? (Sil.) 
Huron C. W. Teater—Bleicher 1 20-18N-13E 12,540 $2377 Sylvania (Dev.) 
Losco R. W. Matlock—Johnson 1 1-22N-8E 12,163 3,955 Sylvania (Dev.) 
Isabella Roosevelt Oil Co.—Gibon 1! 12-14N-3W 12,411 4,805 Sylvania (Dev.) 
Livingston Panhandle Eastern—McPherson 1 ane 12,603 3,907 Salina (Sil.) 
Mason Superior Oil Co.—Barothy 1 22-17N-16W 12,413 35143 Sylvania (Dev. 
Missaukee Freeman Oil Co.—Smith 1 8-24N-7W 12,431 4,520 Detroit River(Dev.) 
Montmorency E. R. Morris—Carrier 1 30-30N-4E 10,014 2,300 Detroit River (Dev.) 
Montmorency E. R. Morris—Wiggirs 1 29-30N-4E 11,632 2,952 Bass Island (Sil.) 
Newaygo Pure Oil Co.—Troeger 12 8-14N-11W 10,356 45342 Detroit River (Dev.) 
Oceana Carter Oil Co.—Newman 1 21-14N-18W 11,936 3,008 Salina (Sil.) 
Oceana C. W. Teater—Ryan 2 16-16N-16W 12,104 3,843 Salina (Sil.) 
Osceola Pure Oil Co.—Zimmerman A 1 12-17N-7W 12,375 5,202 Sylvania (Dev.) 
Osceola Sohio Petroleum Co.—Buxton 1 13-17N-7W 12,385 S,2%2 Detroit River (Dev.) 
Osceola Sun Oil Co. Wilcox & Schoenhals 13 27-18N-8W 12,173 5,292 Sylvania (Dev.) 
Oscoda Ohio Oil Co.——Mio 1 30-25N-3E 11,0905 55133 Bass Island (Sil.) 
Oscoda Ohio Oil Co.—-Mio 2 22-25N-2E 12,242 4,253 Detroit River (Dev.) 
St. Clair Sterling Oil & Gas—Toodzio 13-8N-16E 12,035 4,267 Richmond (Ord.) 
Tuscola Gordon Oil Co.—Palm Book 1 31-14N-11E 12,217 3078S Detroit River (Dev.) 
Tuscola Smith Petroleum—Partlo «4 28-14N-8E 9,036 3,685 Detroit River (De 4 .) 
Wayne Union Drlg. & Prod.—Angell 1 7-1S-8E 12,589 4,288 Trenton (Ord.) 


1 Deep-pool test—Mt. Pleasant oil field. 
2 Deep-pool test—Goodwell oil field. 

3 Deep-pool test—Evart oil field. 

4 Deep-pool test—Wisner oil field. 


In the Edenville oil field, Midland County, a Dundee well was abandoned as a 
producer and converted to a brine input well for the purpose of water-flooding the 


‘Dundee (Devonian) pay. Casing in the well was perforated opposite the Marshall 


sandstone (Mississippian) and brine allowed to go into the Dundee limestone 
under hydrostatic head. Impurities in the brine, however, sealed off the Dundee 
in a short time and it was necessary to abandon this phase of the project. Plans 
at the end of the year called for pumping the Marshall brine to the surface, treat- 
ing to remove impurities, and using another input well for flooding. 


CONCLUSIONS 


Although the results of exploratory drilling in 1946 were on the whole disap- 
pointing, Western Michigan, an area hitherto relatively untested, was opened to 
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more intensive exploration and development by the Carter Oil Company’s dis- 
covery of the Stony Lake oil field. Other core-test structural highs in this district, 
and also in the “Basin” and northern Michigan, which have been found by core- 
drilling programs during the past 2 years, will probably be tested this year. The 
reopening of the Howell area by Panhandle Eastern Pipe Liné Company should 
revive interest in development in southeastern Michigan. 

The outlook for 1947 is for an increased number of exploratory wells with 
prospects of more significant discoveries than during the past 2 years. 
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EDWARD A. KOESTER? anp VIRGIL B. COLE® 
Wichita, Kansas 


ABSTRACT 


Several potentially important widely scattered wildcat discoveries near the close of the year 
featured a rather quiet period of exploration and development in Kansas. Each of these discoveries, 
located in Kingman, Barber, Harvey, and Ellis counties, either gives promise of prolific production 
or is in an area in which a pool of more than average size may be developed. These discoveries have 
served as a stimulus to additional exploratory work in the vicinity of each well and many additional 
tests are being planned for 1947. In addition, there was the usual number of small pools or further 
extensions on the relatively shallow Central Kansas uplift. These pools were found mainly in Rooks, 
Ellis, Rush, and Barton counties. 

There were no important developments and very little drilling in Nebraska, Missouri, and Iowa 


in the year. 

Kansas produced 98,193,272 barrels of crude oil and casinghead gasoline in 1946, slightly less 
than the production for 1945. Gas production amounted to 122,600,000,000 cubic feet. Development 
of the huge Hugoton gas field in the southwestern part of the state continued at a rapid rate, but the 
increased runs from that field did not make up for the decline in gas production from the older fields. 
Many of the marginal wells in the Hugoton field have no outlet at present. 

Return to closer spacing in the development of Kansas fields is reflected in the dry-hole per- 
centage of all wells drilled of 32.2 per cent compared with the figure of 41.5 per cent for 1945 and 
50.5 per cent for 1944 when nearly all wells were located on a 4o-acre basis. 


INTRODUCTION 


The area covered in this summary includes the states of Kansas, Nebraska, 
Missouri, and Iowa. That part of Kansas covered by the scouts in the Wichita 
check meeting is included. Since a more restricted area has been treated in 
previous reports on the North Mid-Continent, statistics in this report are not 
exactly comparable with those published last year. 


KANSAS 
DRILLING ACTIVITY 


A continued increase in drilling for gas in the large Hugoton field was only in 
part responsible for the increase in total completions from 1,482 to 1,942. More 
oil wells were completed and an encouraging decrease in the dry-hole percentage 
was experienced. This percentage of 32.2 per cent is comparable with the figure 
of 41.5 per cent in 1945 and 50.5 per cent in 1944. More fruitful results are due 
largely to the closer spacing of wells and the drilling of fewer tests by inexperi- 
enced operators. Comparative figures for the past 3 years are shown in Table I. 

Productivity of new oil-well completions declined again for the sixth consecu- 
tive year. This is indicative of an area which is in the more advanced stage of de- 
velopment and exploitation. The Central Kansas uplift, which includes most of 


1 Manuscript received, April 16, 1947. Presented by title before the Association at Los Angeles, 
March 24-27, 1947. 


2 Darby and Bothwell, Inc. 


3 Gulf Oil Corporation. 
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the development area of the state, is in this stage, but many minor extensions of 
old fields and pools are being made and will continue to be made in future years. 
There were no outstanding discoveries or extensions of the generally considered 
“oil country” during the past year, although some important discoveries at the 
close of the year gave hope of finds of more than average caliber. These are dis- 
cussed under the heading of new pools. 

The decline in average productivity of gas well completions is due in part to 
ambitious attempts to enlarge the periphery of the Hugoton field in the south- 


TABLE I 
1946 Percentage 1045 Percentage 10944 Percentage 
Oil wells 1,029 53.0 650 44.5 716 44 
Gas wells 286 14.8 208 34. go Rat 
Dry holes 627 32.2 615 ahs 823 50.5 
1,942 1,482 1,629 


western part of the state. These attempts for the most part were successful, but 
the initial production of the wells were small and results were somewhat disap- 
pointing. Many of the wells were completed as commercial producers only after 
exceptionally large treatments with acid. It has been estimated that about 30,000 
acres were added to the proved area of the Hugoton field during 1946. This area 
is shown on Figure 1 by hatched lines. Development of the gas reserves of Pratt 
and Barber counties made up most of the other gas activity. 


TABLE ITI 
Barrels Capacity Averace 
Year Average in Capacity in 
Potential Cubic Feet Cubic Feet 
1941 1,253 1,727,593 1,379 75 797,011,000 10,626,000 
1942 713 788,193 1,106 89 610,769,000 6,862,572 
1943 796 716,777 goo 30 320,420,000 10,680,667 
1944 716 481,315 672 9° 1, 255,123,000 13,945,800 
1945 659 298,390 453 208 2,957,170,000 14,217,163 
1946 1,029 372,485 362 286 3,261, 500,000 11,400,000 


LEASING ACTIVITY 


So many of the new oil pools were found in counties that were already heavily 
leased that these discoveries for the most part did not cause active lease plays. 
However, discoveries in Barber County were attended by some increased activity 
in it and adjoining counties. Continued exploration and exploitation on the 
Central Kansas uplift, principally in Rooks, Ellis, and Rush counties, resulted in 
renewal of many expiring leases, often at bonus prices above those previously 
considered as the going price. In fact, one of the chief results of developments in 
Kansas during the year was the increase in the price of leases in favorable wild- 
cat areas. Many leases were taken at three to five dollars per acre in areas in 
which previously one dollar was considered the top price. Large amounts of 
acreage were taken on the fringe of the Hugoton gas field. 


as 
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PRODUCTION 


Kansas produced 98,193,272 barrels of crude oil and casinghead gasoline in 
1946 compared with 98,429,869 barrels in 1945 and theall-time peak of 108,441,648 
barrels in 1943. Gas production amounted to 122,600,000,000 cubic feet, about 
1,500,000,000 cubic feet less than the previous year. Decline in the production of 
the older gas fields was greater than increased take from the expanding Hugoton 
field of southwestern Kansas. 

The value of crude oil and casinghead gasoline produced in Kansas in 1946 
has been estimated at $132,602,045.80 by officials of the State Corporation Com- 
mission. Gas sales amounted to $6,743,000. 

For the first 2 months of 1946, the allowable for Kansas was set at 255,000 
barrels daily. This was reduced further to 250,000 barrels for March, April, and 
May, but increased demand caused it to be raised to 260,000 barrels for June. 
Allowable for the last 6 months of the year was set at 270,000 barrels, and this 
figure was in effect for the first quarter of 1947. It is expected that increased 
demand will result in larger allowables for the rest of the current year. 

The total potential of all wells in the state at the beginning of 1946 was 
3,805,107 barrels, but this had fallen to 3,258,296 at January 1, 1947. The all- 
time high potential of 8,201,960 barrels was established in March, 1942. The 
decline curve of the state-wide potential has flattened and indicates the staying 
qualities of many producing leases and pools. Surprising recoveries have been 
secured from many leases, especially those producing from Arbuckle dolomite, 
which have never had allowables of more than 75 or 80 barrels per well per day. 
This production record is a tribute to the judgment of those operators and com- 
panies who have refused to pull on their wells heavily. 


WILDCATTING 


Wildcat drilling in Kansas did not increase with the national trend in 1946. 
This is especially true of ‘‘rank wildcatting,”’ which was indulged in more by the 
major companies than by the independent operators who otherwise occupy a 
strong position in the Kansas oil picture. There was an increase in the drilling of 
outpost wells and this undertaking in search of oil was largely that of independent 
operators encouraged by major company support. The completion of 29 gas 
“outposts” around the fringe of the Hugoton field is largely responsible for the 
increase in the number of this type of exploratory wells, but was largely done by 
major companies. 

As shown in Table III, 430 exploratory wells of all types were drilled in 1946, 
compared with 447 tests in 1945. Total footage drilled was less than the total 
footage of 1,634,702 feet in 1945. The average footage in 1946 was 3,466 feet per 
well, comparable with 3,657 feet in the previous year. 

However, as shown in Table IV, drilling of field and pool wildcats declined to 
the lowest figure since 1941. It is worthy of note that the average depth of these 
more venturesome exploration wells was 3,602 feet. This figure seems surprisingly 
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TABLE III 

Total Oil Feet Gas Feet Dry Feet Total Footage 
" New-field tests 225 15 52,870 2 8,004 208 763,676 825,450 
New-pool tests 89 18 64,380 ° ° 71 241,224 305,604 
Outposts 106 20 67,867 29 © 91,655 57 198, 204 357,720 
Deeper-pool tests 2 2 1,610 ° ° ° ° 1,610 
Shallower-pool tests 8 7 ° I ° ° ° ° 
430 62 186,727 32 100,599 336 1,203,104 400,390 


low considering that several 8,o00-foot tests were drilled in the southwestern part 
of the state, but they were few compared with the large number of tests to 3,300- 
3,500 feet in Rice, Barton, Ellis, and Rooks counties. 


TABLE IV 
Vany Oil and Gas Total Dry Total Total Total 
Weils Feet Holes Feet Wells Feet 
1938 43 yee 129 478,380 172 626,439 
1939 2r 7259 74 258,031 95 325,290 
1940 23 75,142 122 408,887 145 484,020 
1941 37 140,284 290 688,189 327 828,473 
1942 34 122,041 290 1,039,753 333 1,161,704 
1043 57 109,532 379 1,416,605 436 1,616,137 
1944 66 256,376 428 1,586,558 494 1,842,737 
1045 39 141,990 326 1, 204,832 365 1,346,831 
1946 35 126,154 279 1,004,900 314 1,131,054 
NEW POOLS 


Table V lists new pools in western and eastern Kansas in 1946, as named by 
the nomenclature committee of the Kansas Geological Society. Two of the 35 
discoveries have now been joined with old pools. Three revive abandoned pools. 
At the year’s end there were 17 new discoveries with only one well. The extensive 
Hugoton gas field in the southwest part of the state experienced one of its most 
active years. Figure 1 shows the amountof extension developed in this field during 
the year as shown by the hachured area. The more important areas are discussed. 

Barber County.—The Boggs pool and its ?-mile extension during the year, 
Boggs South, appears to be one of the most promising discoveries since the 
Chitwood Simpson sand pool was discovered in 1943. The discovery was made by 
subsurface, but the extension was influenced by the core drill. The pay zone is 
friable Simpson sand with a relatively thick gas cap. Considerable development is 
anticipated during the coming year in this area. 

Ellis County.—One of the most active areas in the state was Ellis County. 
Operators were reasonably successful, as shown by the 4 discoveries. Two of these 
areas may well be important discoveries. They are Schoenchen in T. 15 S., R. 
18 W., and Catherine South in T. 13 S., R. 17 W. 

Pawnee and Rush counties —Brack and Huber’s discovery well in the Ruther- 
ford pool in Sec. 8, T. 20 S., R. 16 W., was not a large well, but its position from 
the Ryan, Behrens, and Pawnee Rock pools undoubtedly will cause considerable 
development in this Arbuckle limestone producing area. Progress was made in 
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this area toward the construction of a compressor plant to handle Arbuckle sour 
gas produced in quantities with the oil. 

At the close of the year there were 3 wildcats which gave promise of being im- 
portant discoveries. They were Skelly’s Allen No. 1, Sec. 22, T. 11 S., R. 19 W., 
and Continental’s Warren No. 1, Sec. 3, T. 11 S., R. 18 W., both of which had 
temporary potentials from the Arbuckle. These tests are located near the Burnett 


TABLE V 
Producing Method of Potential 
(Feet) Formation Exploration (Barrels) 
WESTERN Kansas POoots, 1946 

Albert W Rush 28-18S-16W 3,644 Basal sand urface 2 
Alcona Rooks 14- 7S-20W 3,539 Arbuckle Subsurface I 
Barry SE. Rooks 13- 9S-19W 3,484 Arbuckle Subsurface 3,000 
Bittikoffer N McPherson 25-19S- 1W 3,420 “Miss. lime”’ Subsurface 20 
Boggs arber 17-33S8-12W 4,844 Simpson Subsurface 2,303,000 gas 
Boggs S. Barber 21-339-12W 4,803 Simpson Core drill 1,405 
Burnett SW. Ellis 22-11S-18W 3,637 Arbuckle Subsurface 205 
Catherine S. Ellis 15-13S-17W 3,583 Arbuckle Subsurface 559 
Chance Pratt 4-27S-13W 4,485 Arbuckle Subsurface 203 
Chene Sedgwick 30-27S- 4W 3,737 “Miss. lime” Subsuface 5,000,000 gas 
Cow Creek ice 28-18S- oW 3,255 Arbuckle Subsurface 100 
Donald Barber 33-31S-15W 5,107 “Miss. lime” Core drill 2,500,000 gas 
Gray Stafford 11-248-13W 3,882 ns.- Subsurface 480 
— Ellis 6-14S-19W 3,874 Arbuckle Seismic 400 

ipp NE Stafford 23-25S-14W 43303 Lans.-K.C. Subsurface-seismic 1,260 
Klug Barton 28-17S-13W 3,421 Arbuckle Subsurface 52 
Merten NE. Barton 36-18S-15W 3,502 Arbuckle Non-technical 100 
Merten W. Barton 8-19S-15W 3,584 Basal sand seismic 116 
Nyra Rooks 16- 9S-17W 3,547 Lansing 5 38 
Rutherford Pawnee 8-20S-16W 3,82 Arbuckle smic 128 
Ryan ush 33-19S-16W 3,75 Arbuckle Seismic 31 
Salina S Saline 32-14S- 2W 3,252 Viola Subsurface or 
Saundra Stafford 14-21S-12W 3,602 Arbuckle Non-technical 7° 
Sch lis 21-15S-18W 3,574 Arbuckle Subsurface-seismic 248 
Stoops Pratt 7-29S-12W 45731 iola Subsurface 793 
Stoops SW. Pratt 24-29S-13W 4,490 Viola ubsurface 164 
Webster Rooks 27- 8S-19W 3,400 Arbuckle Subsurface 1549 
Webster NW. Rooks 21- 8S-19W 3,450 Arbuckle Subsurface aI 

EASTERN KANSAS POOLs, 1946 

Hickory Cr. Butler 11-28S- sE 2,738 Bartlesville Subsurface 100 
Hinkle Sedgwick 1-27S- 1E 2,005 Sooy-cong. Subsurface 828 
Lehigh Marion 27-19S- 1E 2,843 “Miss. lime” Core drill Ir 
Margaret Sumner 36-32S- 2E 3,473 Arbuckle Subsurface 40 
Salter Butler 23-28S- 3E 2,008 Simpson Subsurface 40 
Silver City Woodson 19-26S-15E 1,529 Bartlesville Unknown 30 
Shinn Butler 19-29S- 8E 2,773 “Miss. lime” §Non-technical go 


and Riverview fields and no doubt will stimulate activity in northern Ellis 
County. The third test was Plains Exploration’s Swander No. 1, Sec. 20, T. 28 S., 
R. 9 W., Kingman County, which flowed oil in a drill-stem test from the Viola 
dolomite. The performance of this test has already touched off a strong lease play. 


MISSOURI AND IOWA 


There were no new important discoveries in Missouri during the year. Table 
VI lists the wildcats drilled in the state. 

The Tarkio field, discovered and entirely owned by the Cities Service Oil 
Company, had 8 wells producing at the end of the year with 2 producers aban- 
doned. The wells produce from a Cherokee sand at an average depth of 1,415 feet. 
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TABLE VI 
County Sec.-T.-R. Operator and Farm —— Formation Method 
Vernon 21-36N-31W Ward—Cartwright 1 713 “Mississippi lime” Chance 
Vernon 21-37N-32W 2,325 Granite Chance 
Cass 29-46N-32W Walters—Pichering 1 2,572 Granite Chance 
Caldwell 30-55N-29W Todd—Benson 1 1,306 ‘Mississippi lime” Chance 
Atchison 15-65N-40W Short—Griffen 1 1,385 Pennsylvanian sand Chance 
Nodaway 10-65N-36W Palensky—Wallace 1 2,211 Hunton Chance 


The 1946 production totaled 17,306 barrels and total production at the end of the 
year was 66,862 barrels. Daily production as of January 1, 1947, was 49 barrels a 
day. 

No tests were drilled for oil or gas in Iowa as far as is known. 


NEBRASKA 


No new pools were found in Nebraska during 1946. There was an increase in 
the number of wildcats in western Nebraska, but there was no wildcatting in 
eastern Nebraska in 1946. During the year the Amerada Petroleum Corporation 
completed its exploration of the Chadron anticline area with the completion of its 
Geyser No. 1 in Sec. ro, T. 34 N., R. 54 W., Sioux County. The test, like its 
predecessors, was drilled to the pre-Cambrian granite found at the depth of 
4,561 feet. Amerada’s exploration of this vast area was well planned and thorough. 
After nearly 2 years of geophysical exploration, 7 tests were drilled on extensive 
but widely scattered blocks of acreage and all but one test was drilled to the pre- 
Cambrian. Four of the 7 tests were drilled in South Dakota between Chadron 
and the Black Hills. 

Table VII gives a summary of Nebraska wildcats in 1946. 


TABLE VII 
1946 WESTERN NEBRASKA WILDCATS 


Total 
County Sec.-T.-R. Operator and Farm peli Formation Method 
eet 
Furnas 25- 4N-21W Stanolind—Bruntz 1 3,646 Pre-Cambrian schist Core drill 
per 34- 5N-21W Stanolind—Schoen 1 3,547 Pre-Cambrian granite Core drill 
Sioux 10-34N-54W Amerada—Geyser 1 4,561 Pre-Cambrian granite Seismograph 
Holt 32-33N-11W Wynn—Mallory 1 905 ota hance 
Red Willow 32- 3N-290W Wilcox—Hollingsworth 1 2,183 Stone Corral Chance 


The following is the 1946 and cumulative production to December 31, 1946, 
for southeastern Nebraska. 


No. Wells Now Production 1946 Cumulative to End 
Producing (Barrels) 1946 (Barrels) 
Barada II 82,631 934,623 
pee 4 22,869 150,662 
als City 3 171,947 3,909,553 
Schubert (revived) 1 5,475 "113,282 
52 282,922 5,117,420 
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DEVELOPMENTS IN OKLAHOMA IN 1946! 


R, J. CULLEN* 
Tulsa, Oklahoma 
ABSTRACT 


Oklahoma produced 136,807,000 barrels of crude oil in 1946, a decline of 2,420,000 barrels from 
1945. Reserves are reported as 898,186,000 barrels; 8,347,000 above last year. 

Development and exploration drilling exceeded last year. More than 3,000 wells were drilled. 
Of this number, exploration accounted for 588 wells, discovering 71 oil pools, 22 gas pools, 18 exten- 
sions, and 3 new producing formations in old pools. The large number of fields placed the state high in 
the column of new proved reserves. 

The most promising discovery was the Southwest Antioch pool in Garvin County, T. 3 N., R. 
2 W., discovered by Globe-Vickers’ Gibson No. 1, in the center of SE. }, NE. } of Sec. 30. 

Geophysical activity in the state has kept pace with former years, and a notable shift has taken 
place in the numbers doing work in the Anadarko basin. 


INTRODUCTION 


While the Nation increased its production of oil 37,000,000 barrels over the 
preceding year, Oklahoma’s production declined 2,420,000 barrels and lost third 
position among the producing states. Although there was an increase in all types 
of well completions in the state, reserves in new pools did not equal production; 
however, the state maintains fourth place in the reserve column of producing 
states. 

PRODUCTION® 


Oklahoma produced 136,807,000 barrels of crude oil in 1946, a decrease of 
2,420,000 barrels from the 1945 production of 139,227,000. This is a decrease of 
1.7 per cent as compared with a national increase of 2.2 per cent. The decrease in 
production can be accounted for by the cut back in production from the West 
Edmond pool ordered by the Corporation Commission in the interest of conserva- 
tion. The brightest spot in the production picture of the state is in the south- 
western district where the daily average was increased 9,904 barrels from a daily 
average of 60,020 for 1945 to 69,924 barrels for 1946. 


RESERVES 


The Committee on Reserves of the American Petroleum Institute reports 
total proved reserves for Oklahoma as 898,186,000 barrels as of December 31, 
1946, and total proved reserves in 1945 of 889,839,000 barrels. This is an increase 
of 8,347,000 or 0.938 per cent. Reserves added during 1946 are reported as 
146,154,000 barrels. This is an increase of 88,357,001 barrels over 1945 (57,796,999 
barrels), or a percentage increase of 153 per cent. A further break-down shows 
that the reported 47,731,000 barrels for reserves in new pools was second highest 


1 Presented by title before the Association at Los Angeles, March 24-27, 1947. Manuscript re- 
ceived, March 26, 1947. 

2Sun Oil Company. The assistance of others, with special reference to Floyd L. Swabb, is 
acknowledged and appreciated. 

3 Production and reserve figures are from report by American Petroleum Institute. 
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TABLE I' 
Dai_y AVERAGE PropvuctTIon By District* 


1940 1045 
(Barrels) (Barrels) 
Seminole area 58,637 59,004 
Southwestern 60,924 60,020 
Northern 22,761 21,044 
Osage 25,868 28, 287 
Northeastern 10,767 10,663 
Central 19,243 19, 287 
Oklahoma City area 105,716 117,237 includes West Edmond 
Creek County 23,848 24,405 
East Central 7,189 97,121 
Southeastern 30,972 34,228 


State Total 374,025 382,256 


* Production figures by courtesy of Vance E. Rowe. 


among the states and an increase of 25,556,000 barrels over 1945 (22,175,000 
barrels), or a percentage gain of 115.6 per cent. Reserves added due to extensions 
and revisions were 98,423,000 barrels, also an increase of 62,802,000 barrels 
over 1945 (35,621,000 barrels), a percentage increase of 176 per cent. 


WELL DEVELOPMENT 


The number of well completions of all types was 3,119, an increase of 859 
wells, 38 per cent over the 1945 report of 2,260 wells (corrected). 
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Fic. 1.—Graph showing relation of Oklahoma producticn to national production, 1930-1946. 
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In all, 588 exploratory wells were drilled. Of this number, 114 were successful, 
71 discovered new oil pools, 22 were completed as new gas pools, 18 were classed 
as extensions and 3 were completed in new producing formations in old pools. 
TABLE II 
COMPARATIVE BREAK-DOWN OF WELLS DRILLED 1941-1946 


Total Oil Gas Dry Extension, Total 
1946 3,119* 71 22 474 18 3 588 2,531 
1045 2,e5r° 51 22 301 32 12 418 1,933 
1044 1,890 36 8 244 30 27 345 1,545 
1043 1,187 34 10 254 23 15 336 851 
1942 1,191 32 | 178 21 15 253 938 
1941 2,162 39 2 190 13 27 271 1,891 


* Total number of wells drilled in 1945 and 1946 taken from Oil Weekly. 


DISCOVERIES 


The number of discoveries in 1946 was 114, nearly equal to the 118 reported 
for 1945 as shown in Table II. The list of oil pools increased from 51 in 1945 to 71 
in 1946 or 39.2 per cent, while the number of gas pools remains the same (22) 
at the end of the year. 

None of the discoveries could be classed as of major importance; however one 
had possibilities and another was interesting due to the many wildcats drilled in 
search of similar pools with some success. 


SOUTHWEST ANTIOCH 


Southwest Antioch was discovered by the Globe Oil and Refining Company 
and Vickers Petroleum Corporation’s Gibson No.1 in the center of the SE. }, NE. } 
of Sec. 30, T. 3 N., R. 2 W. It was spudded on October 10, 1945, and completed on 
March 11, 1946. The reason for drilling was a combination of regional subsurface, 
geophysics, and surface data. The well was drilled to 7,760 feet, into the Bromide 
sands which were dry, and plugged back to a Pennsylvanian sand where drill- 
stem tests had indicated possible production. Seven-inch pipe was run to 7,578 
feet and cemented with 300 sacks. After testing the Bromide sands a Lane-Wells 
plugs was set at 6,590 feet and the casing perforated from 6,533 to 6,539 feet 
where the well was completed, flowing 20 barrels per hour of 40.8° gravity oil 
through a 28/64-inch tubing choke. The producing sand, since named the Gibson 
sand, is a member of the Deese formation of the Ardmore section. Regionally the 
well is in what has been termed the Elmore embayment which is a synclinal area 
between the Pauls Valley uplift and the south lobe of the Arbuckle Mountains. 


ESSAQUANAHDALE POOL 


The Bridwell Oil and Gas Company’s Houghton No. 1, in the SE. }, NW. , 
NW. } of Sec. 23, T. 3 S., R. 11 W., touched off a shallow drilling campaign that re- 
sulted in the discovery of several other shallow pools and the completion of 114 
dry exploratory wells in 1946. The Houghton No. 1 was drilled following seismo- 
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graph exploration. It was spudded on April 5, 1946, and completed on May 28, 
1946, pumping 27 barrels of 35.7° gravity oil per day. The sand was found at 
1,490 feet and a core taken from 1,490 to 1,498 feet recovered 8 feet of saturated 
sand. Seven-inch pipe was run to 1,490 and cemented with 80 sacks of cement. 
The producing formation is a sand lens of the Pontotoc formation of Pennsyl- 
vanian age which overlies a regionally high area of the Arbuckle limestone. 


IMPORTANT DRY HOLES 


Of the many important dry exploratory holes drilled, the Oklahoma Natural 
Gas et al., Oakwood unit No.1, NW. 3, NW. 4, NW. i of Sec. 6,T.17 N., R.14 W., 
Dewey County, was the most interesting in the western part of the state. It was 
drilled to 12,610 feet and tested the “Wilcox” sand. Seven-inch pipe was run to 
9,420 feet and a Pennsylvanian sand was tested which yielded a showing of oil 
and gas being abandoned. A well drilled by the Snowden Oil and Gas Company, 
in McCurtain County, on the Morgan farm in the SE. }, SE. 4, SE. } of Sec. 25, 
T. 9 S., R. 25 E., was reported to be in granite when the well was completed at 
2,874 feet. An important deeper-pool test was the Shell Oil e¢ al., Magney No. 1, 
in the center of the SW. 3, SW. } of Sec. 17,T. 20 N., R. 2 W. This is in the Lucien 
pool and was deepened to test the Reagan sand on a well defined anticline. Dry 
Reagan sand was found at 6,950 feet and the well stopped in granite with a total 
depth of 7,088 feet after drilling 39 feet in granite. 


EXPLORATORY METHODS 


Geophysical work was continued through the year 1946 and Table IV gives a 
summary. 
TABLE IV 
SuMMARY OF EXPLORATORY WorRK 1942-1946 


Type 1946 1045 1944 1043 1942 


. CREW MONTHS OF WORK 
Seismograph 436 622 450} 2044 358 
Gravimeter 96 106 72 664 83 
Torsion balance 52 
Magnometer 3 23 14 
Electrical resistivity 
Radioactivity 2 
Soil analysis 
Surface detail 12} 273 of 4i 


NUMBER OF HOLES 
Core drill 113 270 211 93 105 
Stratigraphic drill 16 44 
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DEVELOPMENTS IN TEXAS PANHANDLE IN 1946! 


P. A. GRANT? anp A. W. DOSHTER? 
Amarillo, Texas 


ABSTRACT 


The counties included in this report are the 25 countries in the Texas Panhandle north of the 
line connecting the southwest corner of Parmer County with the southeast corner of Hal] County, 
Childress County excluded. 

There was a marked decrease in drilling operations in the Texas Panhandle in 1946 compared 
with 1945. In all, 317 new wells were drilled: 149 were completed as oil wells, 123 as gas wells, and 45 
as dry holes. 

Slightly less than 30,000,000 barrels of oil were produced in 1946, which is more than 1 million 
barrels less than was produced in 1945. More than 881 billion cubic feet of gas were produced in 1946, 
which is 85 million cubic feet less than was produced the previous year. 

Only one of the 14 exploratory holes drilled in the Panhandle in 1946 was successful. The Texas 
Company’s M. S. Bills No. 1 in Wheeler County, drilled as an extension to the East Shamrock pool, 
was completed as a 29-barrel pumper. The Stanolind Oil and Gas Company’s O. V. Beck No. 1 in 
Hartley County was drilled to granite. 

There has been an increase in geophysical exploration in the Anadarko basin, resulting in new 
lease blocks, additions to lease blocks already held, and the drilling of numerous core and stratigraphic 
tests. 

Two exploratory holes were drilled in the Anadarko basin in 1946. The British American Oil 
Company’s Buzzard No. 1in Ochiltree County was dry and abandoned at 3,852 feet, and O. P. Flynn’s 
Hoover-Patton No. 1, in Ochiltree County, was dry and abandoned at 6,108 feet. 


INTRODUCTION 


The Panhandle district is defined in this report includes all 25 counties north 
of the line connecting the southwest corner of Parmer County with the southeast 
corner of Hall County, with the exception of Childress County. It is bounded on 
the north and east by Oklahoma, and on the west by New Mexico. Ten of these 
counties produce oil or gas or both. 


DEVELOPMENT 
TABLE I 
COMPARISON OF DRILLING ACTIVITY IN 1945 AND 1946 
Oil Wells Gas Wells Expl. Wells Ext. Dry Total 
1045 183 341 19 ° 43 507 
1946 149 123 14 2 45 317 


Drilling operations have decreased sharply in the past year. This is especially 
true in the gas areas of Moore, Sherman, and Hansford counties. 

Production in the district has decreased in proportion to drilling operations. 
Less than 30,000,000 barrels of oil were produced in the Panhandle in 1946, a loss 
of over one million barrels compared with 1945. More than 881 billion cubic feet 
of gas were produced in 1946, which is 85 million feet less than was produced the 
previous year. 

No new fields were discovered in the Panhandle in 1946. 


1 Manuscript received, March 20, 1947. Presented by title before the Association at Los Angeles, 
March 24-27, 1947. 


? Gulf Oil Corporation. 
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EXPLORATORY METHODS 


Exploratory work in the Panhandle in 1946 was largely geophysical; how- 
ever, there was an increase in shallow core and stratigraphic test drilling in the 
Anadarko basin toward the end of the year. There were 3 such rigs running at the 
close of 1940. 

At the beginning of the year there were 3 seismograph parties, 9 gravimeter 
crews, and 4 magnetometer crews working in the district, while at the close of the 
year there were 7 seismograph parties, 2 gravimeter crews, and no magnetometer 
crew in operation. 

Geophysical work was concentrated in the Anadarko basin; however, some 
work was done in the southern parts of Parmer, Castro, and Swisher counties, 
some in the western parts of Oldham and Deaf Smith counties, and limited work 
in Armstrong County. 


TRENDS IN LEASING 


In all, 422,059 acres were leased in the Panhandle in 1946. Most of these 
leases were taken in the Anadarko basin as new blocks or additions to blocks 
already held. It is felt that most large blocks in the basin have been acquired, but 
that a continuation of fill-ins can be expected. 

Leasing on a major scale is also anticipated in Castro and Swisher counties as 
a result of successful exploratory wells recently completed in Hale County. 


NEW PUBLICATIONS 


Several new papers regarding work and possibilities in the Panhandle were 
published in 1946. E. G. Dahlgren’s paper, “The Panhandle Field: the World’s 
Largest Natural Gas Reserve,” was published in the July, 1946, issue of Gas. 
“The Anadarko Basin—Will It Pay Off,” by Charles N. Gould, was published in 
the Oil Weekly of July 8, 1946. “Anadarko Basin Prospects,” by R. C. Tuttle, 
was published in the Oil Weekly of July 22, 1946. Porter A. Montgomery, Jr., and 
LeRoy Fugitt’s development paper for 1945 was published in the June, 1946, 
A.A.P.G. Bulletin. 


? 


BULLETIN OF THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
VOL. 31, NO. 6 (JUNE, 1947), PP. 1018-1038, 1 FIG. 


DEVELOPMENTS IN WEST TEXAS AND SOUTHEASTERN 
NEW MEXICO IN 1946! 


R. L. BOSS? anp W. J. HILSEWECK? 
Hobbs, New Mexico, and Midland, Texas 


ABSTRACT 

There were 2,219 wells completed in 1946 in the area of this report; 1,843 in West Texas and 376 
in Southeastern New Mexico. In West Texas there were 335 exploratory holes (123 successful), and 
in Southeastern New Mexico 67 exploratory holes (15 successful). 

Pipe-line runs in West Texas were 191.27 million barrels in 1946, an increase of g per cent over 
1945. Pipe-line runs in Southeastern New Mexico were 36.34 million barrels in 1946, a decrease of 1.5 
per cent from 1945. 

There was a significant increase in every phase of geophysical activity. 

Discoveries of exceptional interest included oil and gas production in Pennsylvanian limestone 
on the Eastern platform and in the Midland basin; Mississippian limestone oil, for the first time in 
West Texas, in the Midland basin; and Ellenburger oil on the Eastern platform. 

Of prime importance in the Delaware basin was the discovery of oil in Lower Permian beds below 
10,000 feet. 

No important field was discovered in Southeastern New Mexico during 1946. The exploita- 
tion of the long dormant shallow Bowers sand reservoir of the Hobbs field, notable extensions to the 
Paddock and Drinkard Permian pools, and the steady growth of the pre-Permian (Ellenburger) 
Brunson pool with resultant overlapping of these last three pools, constitute the most outstanding 
developments of 1946. 


INTRODUCTION 


The West Texas-Southeastern New Mexico district of this report is essentially 
the same as that of the preceding year with the exception of an additional county 
in New Mexico. The Texas part comprises 51 counties including Motley, Dickens, 
Kent, Scurry, Mitchell, Coke, Concho, Menard, Kimble, Sutton, Crockett, and 
Terrell on the eastern margin and all counties westward, while that portion of the 
district in New Mexico embraces the 8 counties, Lea, Roosevelt, Curry, De Baca, 
Chaves, Eddy, Otero, and Lincoln. 

In the compilation of data for the report only those wells officially completed 
during 1946 have been considered, and in the classification of exploratory wells 
the method employed by F. H. Lahee‘ has been followed. 

One deviation from the usual method of approach will be noted in the discus- 
sion of developments within the several platform and basin provinces common to 
both Texas and New Mexico. While many of the statistical data must necessarily 


1 Manuscript received, April 7, 1947. Presented by title before the Association at Los Angeles, 
March 24-27, 1947. 

2 District geologist, Gulf Oil Corporation. 

8 Zone geologist, Gulf Oil Corporation. The writers wish to thank P. H. Reisher, chief geologist, 
Gypsy Division, Gulf Oil Corporation, and H. M. Bayer, chief geologist, Fort Worth district, Gulf 
Oil Corporation, for permission to publish this report. Glen Staley of the Lea County Operators’ 
Committee furnished production data for New Mexico. W. M. Dressel assisted in the compilation of 
exploratory well tables. Helpful suggestions were obtained from numerous geologists in the Permian 
basin who prepared the annual development papers in previous years. Kar] A. Mygdal offered valu- 
able suggestions and criticism of the manuscript. 

4 Frederic H. Lahee, “Exploratory Drilling in 1944,” Bull. Amer. Assoc. Petrol. Geol., Vol. 29, 
No. 6 (June, 1945), pp. 629-45. 
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be presented separately by states, these common geological provinces have been 
considered as individual units and no separation is made on the basis of superficial 
limits imposed by state boundaries. 

The customary table of producing fields in West Texas and Southeastern New 
Mexico has been omitted from this year’s report because of critical paper shortage. 


GENERAL DEVELOPMENT 
WEST TEXAS. 


New discoveries of outstanding geologic significance in 1946 included: 
Pennsylvanian (middle) limestone production in Coke County, and Lower 
Ordovician (Ellenburger) production in Kent County on the Eastern platform; 
Strawn gas prodiction, Mississippian oil production, and oi] and distillate produc- 
tion from Ellenburger beds in the Midland basin; Ellenburger oil in western Ector 
and western Andrews counties, lower Clear Fork oil in Ector County, and upper 
Clear Fork oil in southern Winkler County on the Central Basin platform; oil in 
Lower Permian beds in Reeves County in the Delaware basin; and Pennsylvanian 
oil in Hale County on the flank of the Matador uplift. 

There were 1,843 wells completed in West Texas in 1946. This is an increase of 
99 wells over the total number of wells completed in 1945 and exceeds by 251 
wells the yearly average of the preceding 5 years. 

Of the total number of wells drilled, 335 were classified as exploratory holes, 
an increase of 57 over the number drilled in 1945. Of these, 123 were successful, 
compared with 47 successful exploratory holes in 1945. The average number of 
successful exploratory holes for the preceding 5-year period is 33 per year. 

It should be pointed out that part of the increase in exploratory drilling is ac- 
counted for by an unusual number of outposts drilled in the Block 31 field in 
Crane County and the Block 12 field in Andrews County to validate short-term 
leases. Ordinarily most of these wells would have been drilled in routine manner 
as structural conditions in the local areas were revealed. However, in following 
the Lahee definitions, they are exploratory wells. 

Pipe-line runs for the year totalled 191,277,857 barrels, an increase of approxi- 
mately 16 million barrels, or 9 per cent over pipe-line runs for the preceding year. 

Despite record withdrawals from the West Texas-New Mexico area (approxi- 
mately 227.5 million barrels) in 1946, proved reserves at the close of the year 
stood at an all-time high. 


NEW MEXICO 


The trend toward deeper drilling continued in New Mexico during 1946. 
Although there were no new fields of importance discovered during the year, 
significant extensions with a resultant development of multiple pays in the pre- 
San Andres formations of Lea County compensated for the decline in new fields 
discovered. 

There were 376 wells completed in Southeastern New Mexico during 1946 
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of which 321 were producers of oil or gas. This is a decrease of 17 in total wells 
completed in 1945, but represents an increase of 22 over the average for the pre- 
ceding 5-year period. There were 67 exploratory tests drilled which is also the 
figure credited to 1945 and is an increase of 20 above the average figure for the 
preceding 5 years. Of these, 15 were successful as compared with 9 for 1945 and 10 
for the preceding 5-year average. 

There were 63 producing wells completed in the Drinkard pool of Lea County 
during 1946 which gives it first rank in wells completed for any pool in South- 
eastern New Mexico during that period. 

Pipe-line runs for the year totalled 36,340,000 barrels which is a decrease of 
537,000 barrels, or 1.5 per cent less than 1945. 

TABLE I 


Wuarcu Have PropucEp ONE HUNDRED MILLION BARRELS 
(December 31, 1946) 


Field Location on Map Accumulated Production 
(in Barrels) 
WEST TEXAS 

Yates | R, S-6 314,520,248 

Hendrick N-10, 11 210,904,021 

McElroy -8 164,548,425 

Howard-Glasscock U-11 123,760, 27 

Wasson O-15, 16 122,003 ,03: 

Big Lake S-7, 8 106,631,557 


SOUTHEASTERN NEW MEXICO 


Eunice-Monument M-13, 14 162,077,355 
Hobbs N-14" 116,193,083 


DEVELOPMENT BY GEOLOGICAL PROVINCES 
LLANO UPLIFT 


In Concho County, on the west flank of the Llano uplift, 5 wildcats were 
drilled through the Ellenburger dolomite and into the basal sandstone (loosely 
referred to as Hickory), in directions northwest, northeast, and south of the Eden 
gas field, Z-7,° searching for extensions to the Eden gas field, or new gas reservoirs 
in the vicinity. None of these tests was successful. 

In Menard County, Z-6, the Warren Petroleum Company and T. F. Morrow 
completed their Russell No. 1, pumping 21 barrels of oil per day from a Canyon 
sandstone between 2,282 and 2,290 feet. This well is outside the confines of the 
Eastern platform of the Permian basin, on the flank of the Llano uplift. 


EASTERN PLATFORM AREA 


Permian developments——The only successful new-field wildcat completed in 
a Permian formation on the Eastern platform was a discovery drilled by Norman 
and Roche as their S. R. Coleman No. 1, V-r3. This well was completed in the 
Upper Clear Fork, at 2,770 feet. It had a 24-hour pumping potential of 67 barrels 


5 Refer to co-ordinates in Figure 1. 
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of oil. Successful outposts have been drilled north and south of this discovery, 
which is about 4 miles northwest of the north end of the Westbrook field, in 
Mitchell County. 

Though it appears to be of small extent, the discovery of this new field, 
literally within sight.of the oldest producing field in the Permian basin, in a 
different producing formation, is an example of the possibilities remaining in the 
Permian in the Eastern platform area. 

Two miles west of the Westbrook field, V-13, Hickok and Reynolds com- 
pleted Langley No. 1, pumping 56 barrels of oil and 8 barrels of water per day. 
The producing beds are Clear Fork dolomite at 3,151 feet. 

Pre-Permian developments.—Of prime importance on the Eastern platform was 
the completion of the Sun Oil Company’s Allen Jamison No. 1, in northwestern 


TABLE II 
GropHysIcaL Activiry—NEw Mexico 
Method January July December 
Seismic 8 7 9 
Gravity 8 6 10 
Magnetic 5 9 6 
Torsion balance I ° ° 
Totals 22 22 25 


GropuysicaL ACTIVITY—WEsT TEXAS 


Method January July December 
Seismic 26 37 41 
Gravity 2 6 6 
Magnetic 2 I 3 
Torsion balance ° ° ° 

Totals 30 44 50 


Coke County, X-11, in a Pennsylvanian limestone, probably Canyon in age. This 
well was drilled to 6,245 feet. Its natural daily potential was 164 barrels of 46° 
gravity oil. A second well in this pool established a water level and showed that 
the oil-producing zone occurred throughout a 400-foot section of soft limestone. 
There appears to be no free gas associated with this reservoir. 

This discovery should serve to intensify exploration for Pennsylvanian reef 
limestone production on the eastern side of the Permian basin, since it marks the 
seventh discovery of this type of production in a large area, covering parts of the 
Midland basin on the west. 

The Jamison well was drilled on a structure originally mapped by surface 
geology and on which the Arkansas Fuel Oil Company had drilled a test to 4,670 
feet in 1930. 

Equally important from a geological viewpoint but as yet unproved as a 
major reserve was the discovery of Lower Ordovician (Ellenburger) oil in south- 
western Kent County in the Humble Oil and Refining Company’s Lida Vick No. 
1, V-15. The Vick well was the discovery well in the Polar field, and was drilled to 
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7,938 feet, where it established a water level in the Ellenburger, and was plugged 
back to 7,890 feet. It was completed flowing 207 barrels of oil in 24 hours after 
one acid treatment. 

Three dry holes were drilled within a radius of 3 miles, in directions north, 
west, and-southwest of this discovery. One successful outpost was drilled on the 
northeast. 

The discovery well was drilled on the basis of seismic work. 

Important dry holes—In extreme northwestern Garza County, T-17, the 
Honolulu Oil Company drilled a deeper-pool test in the PHD pool which pro- 
duces from the San Andres dolomite. The well, B. Altman No. 1, was abandoned 
at the total depth of 9,603 feet. It encountered the pre-Cambrian basement at 
9,595 feet, after penetrating 425 feet of Ellenburger. 

The Humble Oil and Refining Company’s Lulu C. Harris No. 1, V-ro, in 
eastern Sterling County, was drilled on a seismic anomaly and was dry in the 
Ellenburger at 8,402 feet. , 

In Tom Green County, X-9, Bennett and Sorrels’ F. S. Sanders No. 1 was 
drilled on a regional gravity and subsurface anomaly, as indicated by scattered 
control. This well was abandoned at 6,751 feet, after failing to develop production 
in the Ellenburger. 

MIDLAND BASIN 

Permian discoveries and developments—The Seaboard Oil Company of 
Delaware completed its S. E. Lee No. 1, Dawson County, S-14, on January 24, 
1946, the only successful new-field wildcat producing from Permian beds in the 
Midland basin. This well was completed in the San Andres dolomite, at 3,920 
feet, producing r1o barrels of oil and 4 barrels of water per day. 

Dry outposts have been drilled east, southwest, and west and there are 7 
producing wells northeast of this discovery. 

The Lee No. 1 well is 1 mile sotth of a 7,679-foot dry hole drilled by Seaboard 
in 1944 on a prominent seismic anomaly. 

The north end of Cedar Lake structure, in northeastern Gaines County, was 
found to have another producing zone with the completion of B. H. Nolen’s J. O. 
Jones No. 1, Q, R-15, which tested 7,500,000 cubic feet of gas per day from the 
Yates sand at 2,926 feet. 

The only other area of notable activity in the Midland basin was the Welch 
field, R-15, in extreme northwestern Dawson County. This development is 
directly related to the laying of a pipe line into the pool in December, 1945. There 
had been virtually no development of this pool until a pipe-line connection had 
been made, although the initial well was completed in January, 1942. 

Pre-Permian discoveries and wells in process of completion—For the first time 
in the Permian basin, oil was produced commercially from limestone beds of Mis- 
sissippian age, between 9,740 and 9,795 feet in the Shell Oil Company’s L. C. Clark 
No. 1, in northeast Glasscock County, U-zo. The well was drilled on the basis of 
seismic detail on a sharp regional structural anomaly. After drilling to 10,970 
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feet and encountering pre-Cambrian granitic rock, it was plugged back and com- 
pleted, flowing 238 barrels of distillate and oil, plus 15 per cent salt water. The 
pay section was acidized. 

In the extreme southeast part of the Midland basin, in Sutton County, X-3, 
the Shell Oil Company’s Duke Wilson No. 1 produced 9,200,000‘cubic feet of gas 
per day from Strawn limestone beds, at approximately 4,200 feet. This well was 
drilled to test the Ellenburger and encountered water in that objective at 5,900 
feet. The upper 1,110 feet of Ellenburger showed no fluid. 

In Schleicher County, X-5, the Cooper Gas Company’s Jess Koy ‘“‘A”’ No. 1 
was started as a northwest outpost to the Page gas area. At 5,200 feet, a reef-like 
limestone of Pennsylvanian age was encountered, at a stratigraphic level higher 
than the producing area at the south. The well was drilled to 5,700 feet and was 
dually completed as an oil well, producing 1,089 barrels per day from 5,520 to 
5,045 feet, and asa gas well, producing 24,700,000 cubic feet per day from 5,350 to 
5,410 feet. 

In northeastern Crockett County, V-6, the Stanolind Oil and Gas Company’s 
University ‘“GG”’ No. 1, which has been drilled to 8,384 feet, is now shut in at a 
plugged-back depth of 8,377 feet. This well showed considerable gas and distillate 
at the contact of the Pennsylvanian and Ellenburger beds at 8,000 feet. It is now 
shut in because mechanical difficulties rendered a satisfactory completion 
virtually impossible. These difficulties appear to be inevitable when repeated per- 
forations, squeeze jobs, and acid treatments are made opposite the Ellenburger 
dolomite. 

The Stanolind test was drilled on a prominent anomaly which had been 
localized by seismic work. It proves the presence of a large structure in the 
vicinity and is an excellent example of the effectiveness of refraction shooting on 
the Edwards Plateau. 

Important dry holes—In southeastern Irion County, John I. Moore’s Elta T. 
Murphy No. 1, V-7, was drilled to 8,389 feet and an unsuccessful attempt was 
made to complete the well as a producer from the Ellenburger dolomite, which 
had shown some gas and distillate near the Pennsylvanian-Ellenburger uncon- 
formity near a depth of 8,000 feet. 

The Humble Oil and Refining Company’s Sawyer Cattle Co. “C’’ No. 1, 
T-8, also penetrated the Ellenburger in this part of the Midland basin, furnishing 
further regional information but failing to encounter oil or gas in drilling to 
9,960 feet. 

In west-central Crockett County, U-4, 5, Loffland Brothers’ V. B. Cox No. 1 
was drilled to 10,939 feet, penetrating about 700 feet of Ellenburger before being 
abandoned. This test furnished important regional information regarding the 
pre-Permian of the Southern shelf and Sheffield Channel area. 


CENTRAL BASIN PLATFORM 
Permian discoveries and developments—In Crockett County, S-6, Moore 
Brothers’ Halff-Bivens No. 1, southeast of the Yates field, penetrated the Ellen- 
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burger in drilling to 7,512 feet and encountered water. The well was plugged back 
and completed as a small producer from the San Angelo silt and dolomite beds. 

In Ector County, west of the North Goldsmith pool, Stanolind’s Jessie M. 
Williamson No. 1, O-1z, was completed in the San Andres dolomite as a small 
producer, after plugging back from the total depth of 10,290 feet. The well was 
drilled to the Ellenburger and was dry in all pre-Permian formations, but 
furnished important regional information. 

Two Permian zones were found productive around the edge of the TXL field, 
in West Ector County, O, P-ro, rz. The Phillips Petroleum Company’s TXL 
“E” No. 1 was drilled to 11,506 feet and was dry in the Ellenburger. It was 
plugged back and completed in dolomite beds of upper Clear Fork age at 5,825 
feet. This well is southeast of the TXL field and added further critical information 
regarding the pre-Permian folding in this area. The Shell Oil Company, Inc., and 
the Arkansas Fuel Oil Company’s E. R. Thomas Estate ‘“‘E”’ No. 1 was com- 
pleted, pumping a small amount of oil and water from Wolfcamp beds between 
7,545 and 7,615 feet. This well is on the extreme southwest edge of the TXL field 
and was dry in the Devonian chert beds, one of the main producing zones of the 
field. 

The first Tubb (lower Clear Fork) oil produced in Ector County was found in 
1946 with the completion of the Stanolind Oil and Gas Company’s C. Scharbauer 
No. 3-Q, P-z1, on the north end of the Goldsmith dome. The well was drilled to 
9,155 feet and, though it occupied a high regional structural position, was dry in 
the Ellenburger. It was plugged back and completed in the Tubb zone, producing 
398 barrels of oil per day, between 6,090 and 6,290 feet. Several additional 
wells have been completed in this reservoir north and south of the test and this 
production will probably rank as one of the two major Permian discoveries of 
1946. 

In Winkler County, O-1, Ralph Lowe developed upper Clear Fork production 
in his Sealy-Smith No. 1 at a depth of 5,300 feet. This well was dry in the Tubb 
(lower Clear Fork) zone, which is the producing formation in the North Mona- 
hans field, located 3 miles east. Upper Clear Fork production was also obtained 
1 mile south of the North Monahans field with the completion of Stanolind’s 
Sealy-Smith “‘A”’ No. 8, at 5,224 feet. 

In the Emperor Deep pool, N-ro, upper Clear Fork production was dis- 
covered by the Texas-Pacific Coal and Oil Company with the completion of its 
E. E. Brown (Acct. 4) No. 1, as a deeper pool test, at a total depth of 4,947 feet. 
The well was drilled to 6,255 feet, at which depth it tested water in the Tubb 
zone, and was plugged back as a successful completion. The few wells completed 
in this zone in the local area to date have had a thin oil column and excessive gas- 
oil ratios. Present development does not indicate any appreciable extent of this 
reservoir. 

In Andrews County, O-12, the Superior Oil Company’s Eva Coopwood No. 1 
was a discovery in the Fullerton zone (lower Clear Fork or Tubb) after being 
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completed at 7,003 feet. This well is on another small fold on a regional trend 
south of the main Fullerton producing area. 

The Texas Company’s (formerly The Atlantic Refining Company’s) Uni- 
versity ‘‘P’’ No. 1 was completed in the lower part of the Tubb producing zone at 
a plugged-back depth of 7,250 feet, as the discovery well of the Block 12 field, 
O-12. Initial production was 159 barrels of oil per day. This well was drilled into 
the Devonian limestone before it was plugged back for completion. It is on a 
prominent structure which had been known since 1941 and on which during that 
year The Atlantic Refining Company drilled a well to the Ellenburger. 

An intense drilling campaign, designed to validate short-term leases on Uni- 
versity land, was underway in this field during the late summer and autumn of 
1946. 

While the Block 12 field will be found to cover a considerable area, all wells to 
date have been small producers. Present developments, in the light of favorable 
structure, have been disappointing. Even so, it will rank as a major discovery for 
the year. 

On the west flank of the Means field, P-13, H. W. Snowden’s F. E. Gardner 
No. 1 was drilled as an outpost to the San Andres producing area and encountered 
a porous zone in the lower Grayburg dolomite, above the regular producing zone 
of the area, at 4,450 feet. 

Northward, in Gaines County, considerable development occurred in the Doss 
field, O, P-r4, which is producing from the Tubb producing zone. Development 
indicates this will be a large reservoir. 

There were several smaller discoveries, extensions, and deeper producing 
formations recorded in the south Ward County-north Pecos County area, along 
the west side of the Central Basin platform. Most of these developments were in 
stratigraphic levels between the Yates sand and the Grayburg dolomite. 

In Lea County, New Mexico, in the Paddock pool, N-13, The Mid-Continent 
Petroleum Corporation deepened its Owen No. 2 in Sec. 3, T. 22 S., R. 37 E., a 
shallow well on the eastern margin of the Penrose-Skelly pool, to 5,255 feet. The 
well was plugged back to 5,157 feet and on potential test it pumped 3 barrels of 
oil and 40 barrels of water per day from the Paddock reservoir. This was a 1} 
mile west extension of the Paddock pool and, although the well was subsequently 
plugged, there has been a steady westward growth of the pool through most of the 
intervening area. West of the Owen well this zone has been somewhat erratic, but 
production from this zone has been established in scattered wells an additional 1} 
miles farther southwest to Section 8 of this township, thereby overlapping a part 
of the Penrose-Skelly pool. 

In the Drinkard pool, N-12, 13, the Humble Oil and Refining Company’s 
Hardison ““B” No. 1, Sec. 34, T. 21 S., R. 37 E., provided one of the most impor- 
tant extensions when, at the total depth of 6,585 feet, the well tested 182 barrels 
of oil in 6 hours, from the Drinkard producing zone (lower Clear Fork). This sig- 
nificant outpost extended the Drinkard pool 23 miles north. 
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On the north margin of the Paddock pool, the Repollo Oil Company’s State- 
367 No. 1, Sec. 36, T. 21 S., R. 37 E., found water in the Paddock zone and was 
deepened to 6,542 feet and produced 198 barrels of oil per day from the Drinkard 
reservoir. This represented an eastward extension of 13 miles and indicated the 
overlapping of the Paddock and Drinkard pools. 

The Drinkard pool was further extended 13 miles north when the Barnsdall 
Oil Company deepened its Hardy No. 1 in Sec. 29, T. 21 S., R. 37 E., to 6,652 
feet in the Drinkard zone, where it flowed 135 barrels of oil in 24 hours. 

As a result of these 3 extensions of the Drinkard pool, a rather spirited drilling 
campaign has been under way in the vicinity of the Eunice townsite, and in 
several locations twin wells have been drilled on the same 4o-acre unit to test 
separately the overlapping Paddock and Drinkard producing zones. 

The Weir pool, M, N-14, was discovered by the Continental Oil Company’s 
Skaggs “‘B” 23 well No. 4, in Sec. 23, T. 20S., R. 37 E. This well was drilled to 
7,900 feet to test the Pennsylvanian formation of the Cass pool, but as it was not 
productive, the well was plugged back and completed through perforations be- 
tween 6,760 and 6,837 feet. The oil-bearing zone was acidized and the well com- 
pleted in May, 1946, producing 111 barrels of 37° gravity oil from dolomite beds, 
the approximate stratigraphic equivalent of the Drinkard producing beds in the 
Yeso-Clear Fork formation. At the close of the year production in the Weir pool 
was limited to one well, although the producing formation had been tested un- 
successfully in one other well in this area. 

The Humble Oil and Refining Company’s Bowers No. 1, N-14, Sec. 30, T. 
18S., R. 38 E., which was completed in 1930, is credited with the discovery of the 
shallow Bowers producing zone of the Hobbs field, but because of the flush pro- 
duction encountered in the underlying San Andres dolomite, the Bowers zone was 
not developed. The exploitation of this long dormant shallow reservoir was 
initiated by the Standard Oil Company of Texas in October, 1946, when that 
operator re-completed its State well No. 1, in Sec. 29, T. 18 S., R. 38 E., by 
plugging back and perforating casing between 3,148 and 3,170 feet. The well 
tested 55 barrels of 41.6° gravity oil in 2} hours, flowing from the Bowers sand- 
stone. This sandstone unit is a member of the Seven Rivers formation and occurs 
at an average depth of 3,200 feet in the Hobbs field. The name Bowers was as- 
signed to the shallow pool, and at the close of 1946 there were 5 producing wells, 
one of which was drilled solely to test this reservoir. 

Pre-Permian discoveries and developments—On the Central Basin platform 
most of the pools discovered in the pre-Permian were small, although several 
contributed important reserves. 

In Pecos County in the shallow White and Baker pool, R-6, Helmerich and 
Payne, Inc., developed Strawn limestone production in the White and Baker 
“C” No. 8, between 7,585 and 7,700 feet. This hole had been drilled in 1934 by 
Humble Oil and Refining Company to 9,811 feet and was abandoned after en- 
countering sulphur water in the Ellenburger. After Helmerich and Payne ac- 
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quired the property, the cuttings were examined for fluorescence. Based on the 
evidence obtained, they cemented casing at 8,087 feet and completed the well for 
176 barrels of oil, after acidizing. A west offset to this well was dry in all forma- 
tions below the shallow producing formation. 

In Crane County, on the southwest flank of the Sand Hills uplift, Humble’s 
N. M. Tucker et al. No. 1, P-8, produced 6,300,000 cubic feet of gas per day, from 
the Waddell sandstone member of the Simpson at 5,700 feet. This well tested the 
Ellenburger and, finding water, was plugged back to the Waddell sand. 

In the same part of Crane County, about 2 miles northwest of the Humble 
well, the Standard Oil Company of Texas completed its Nellie M. Tucker No. 1, 


TABLE V 
CENTRAL BASIN PLATFORM 
Pre-Permian Fields with New Pre-Permian Producing Formations in 1946* 


Field Regular New 
and Producing int Producing Indicated Extent 
County Formation Formation 
Keystone Winkler Ellenburger 9,500 Fusselman 8,400 Over entire fold—variable porosity 
Keystone Winkler Ellenburger 9,500 Devonian 8,000 Around N., E., and SE. sides 
TXL Ector Devonian 8,000 
: Ellenburger 9,600 Fusselman 8,535 Over entire fold 
Martin Andrews Clear Fork 
McKee sand 8,400 Ellenburger 8,800 Over entire fold—main producing formation 
Fullerton 8500 
Andrews Devonian 8,500 Ellenburger 10,700 Overentire fold 


_ _.*Itis not intended to convey the impression that newly discovered pays for the area are listed. A field is included 
in this category only if a well has been completed and is producing oil from a new producing formation. 


P-8, in the Waddell sand between 5,750 and 5,780 feet, producing 127 barrels of 
oil and/or distillate per day. This test offsets a 1945 discovery which pumped oil 
from the same reservoir. 

In the central part of Crane County, the Block 31 field, producing from the 
Devonian and Ellenburger, was very active with the completion of zo outposts, 
only one of which was dry. | 

In Ector County, at the north edge of the Penwell field, the Phillips Petroleum 
Company et al. Eidson-Scharbauer No. 1, P-z0 was completed in the Ellenburger 
dolomite at 8,978 feet, after plugging back from a drilled depth of 9,020 feet. 
After a short period the well was worked over and re-completed, producing about 
50 barrels of oil and 15 barrels of water per day at a plugged-back depth of 
8,915 feet, approximately 25 feet in the Ellenburger. This completion served to 
stimulate deep drilling southward under the main part of the Penwell-Jordan 
area. 

Northwest of the Phillips discovery, John W. Murchison developed a small 
well in the Devonian chert beds at 8,566 feet, with the completion of his G. C. 
Fraser No. 1, P-10, which pumped 29 barrels of oil and 33 barrels of water in 24 
hours. This well is on the flank of a regional anticlinal axis. 

In Winkler County, N-11, rapid development of the Keystone-Ellenburger 
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reservoir continued throughout 1946 and there were 130 wells producing from 
that pool as of December 31, 1946. In addition, Devonian oil was produced at 
different points around the margin of the Ellenburger producing area and 
Silurian oil was also produced on the west edge of the structure. These two new 
pre-Permian producing formations in the Keystone caused it to continue a most 
active area on the Central Basin platform. 

On the east flank of the TXL field, a separate closure was found by The Texas 
Company at its G. C. Fraser ““D” No. 1, O, P-ro, with the reservoir on this 
closure apparently controlled by a normal fault on the west. The Fraser ‘‘D”’ No. 
1 is producing from the Ellenburger at a sea-level datum about 1,200 feet lower 
than the oil-water contact in the TXL Ellenburger pool proper. 

Intense exploitation of the Devonian and Ellenburger reservoirs of the TXL 
field continued during 1946, and a 13 mile north extension of the Ellenburger 
producing pool was completed by The Texas Company’s G. C. Fraser ‘‘F” No. 1. 
Silurian oil was also produced for the first time in the TXL field with the com- 
pletion of the Superior Oil Company’s J. E. Parker No. 7, in the extreme south 
part of the field. 

In northwestern Ector County, the Stanolind Oil and Gas Company deepened 
a wildcat which had been abandoned several years previously, and found oil in the 
Devonian chert beds, in contact with overlying Permian, at 7,919 feet. The well, 
Stanolind’s Grisham-Hunter Corporation No. 1, O-zz, was drilled to 7,956 feet 
and produced 445 barrels of oil per day as the discovery well in the North Gold- 
smith Devonian pool. Silurian oil was produced later in the North Goldsmith 
area, with the completion of the Phillips Petroleum Company’s R. B. Cowden 
“Bum” No. 1 at 8,290 feet. 

Along the Ector County-Andrews County line, O-1z, southwest of the Embar 
uplift, the Humble Oil and Refining Company’s R. B. Cowden “B” No. 1 was 
completed in the Ellenburger dolomite as the discovery well of the Andector field. 
Its daily potential was 1,076 barrels of oil, at 8,600 feet. 

In Andrews County, O-12, on a separate fold between the Embar uplift and 
the south end of the Fullerton pool, the Martin pool was expanded and in addi- 
tion Ellenburger oil was found at 8,800 feet. The Ellenburger was the third pro- 
ductive formation discovered on this structure and is the most prolific pool in the 
field. 

In west-central Andrews County, O-12, the Placid Oil Company and the Gulf 
Oil Corporation completed M. A. Thornberry No. 1 as a pumping well in the 
Ellenburger dolomite, producing 33 barrels of oil and 729 barrels of water per day. 
This well is producing at the total depth of 11,957 feet and is the deepest produc- 
ing well in the Permian basin to date. 

In western Andrews County, the Nelson field, N, O-12, was discovered by the 
Shell Oil Company, with its A. Nelson No. 1, producing 475 barrels of oil per day 
from the Ellenburger at the total depth of 10, 606 feet. This discovery was drilled 
on the basis of seismic information. 
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Farther north, along the west side of Andrews County and apparently on a 
fold subsidiary to the major structural uplift associated with Penrose-Skelly 
field of Lea County, New Mexico, the Freund field was discovered by the Humble 
Oil and Refining Company with the completion of its H. O. Sims No. 2, N-r3. 
Initial production was 704 barrels of oil per day from the Ellenburger dolomite 
at the total depth of 10,535 feet. This strike should serve to increase prospecting 
on the east side of the uplift. 

In Lea County, New Mexico, in the Brunson pool, N-73, a 1-mile southeast 


TABLE VI 
NUMBER OF WELLS DRILLED TO PRE-CAMBRIAN 
Geological Province Number 
Northwestern shelf 4 
Matador uplift I 
Central Basin platform 33 
Midland basin I 
Eastern platform I 
Total 40 


extension was assured when the Rowan Drilling Company and Neville G. Penrose 
completed their Walden No. 3, flowing 722 barrels of oil, natural, in 24 hours from 
the Ellenburger dolomite. This well is located in Sec. 15, T. 22 S., R. 37 E., and 
was drilled to 7,581 feet in granite. Five and one-half inch casing was cemented on 
bottom and perforated between 7,490 and 7,565 feet. The extension is notable in 
that a well drilled previously one location east found Permian beds in contact 
with pre-Cambrian; and in another well approximately ? mile northwest, no 
Ellenburger had been encountered, although in the latter place a thin wedge of 
Simpson separated the Permian from the pre-Cambrian. 

The Brunson pool grew steadily during 1946 and of its 16 producing wells, all 
except the discovery well were completed during that year. Only on the east, 
where the Ellenburger dolomite pinches out against the pre-Cambrian, have the 
limits of the pool been defined, and from the information available, this pool ap- 
pears to contribute one of the most important additions to the reserves of this 
district. 

Since there is locally an overlapping of the Paddock, Drinkard, and Brunson 
pools, twin wells to separate producing beds, in most places the lower two, are 
drilled. Rarely 3 wells on a single unit have been drilled to test the 3 pre-San 
Andres reservoirs common to the area. The concentration of drilling in the area is 
reflected by 45 wells completed in the Paddock pool, 63 in the Drinkard pool, and 
15 in the Brunson pool, or a total of 123 wells in 1946. 

Important dry holes—On a trend northwestward from the Yates field, the 
Gulf Oil Corporation’s G. R. White et al. No. 1, R-6, was drilled 8,225 feet and 
failed to encounter oil in the Ellenburger dolomite. 

Northward from this test along the line of Crane and Upton counties in the 
vicinity of McCamey, Q-8, 5 dry wildcats were drilled into the Ordovician rocks 
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between the McCamey and McElroy fields. An area of complex structural rela- 
tionships was revealed. Definite evidence of normal and reverse faulting, in the 
same well bore, was found in two wells. 

North of the Sand Hills producing area, P-9, Gulf’s M. B. McKnight No. 8-E 
was drilled to 8,845 feet and failed to find commercial oil in testing the Ellen- 
burger. This test defined the sharp north margin of the Sand Hills uplift. 

In Ector County, in the Penwell-Jordan area, P-10, 2 wildcats were drilled to 
the Ellenburger at 9,300 and 9,675 feet, respectively. These wells are southeast 
and southwest of the Phillips discovery and indicate the pre-Permian structural 
axis of this part of the Penwell field. 

On the west flank of the Harper field, P-ro, the Cities Service Oil Company 
drilled to 12,529 feet in its J. E. Parker No. 1, and failed to develop commercial 
production in the Ellenburger. This test contributed materially to the regional 
structural knowledge of the Central Basin platform. 

In the extreme southwest corner of Andrews County, the Humble Oil and 
Refining Company’s E. P. Cowden No. 1, N-rz, was drilled to 10,757 feet as an 
outpost to the Dollarhide field. This test was abandoned after failing to develop 
production in the Devonian chert beds, which are productive in the Dollarhide 
field. It occupies a structural position about 2,s00 feet lower than the producing 
area, I mile west. 

In the Hendrick field, in Winkler County, N-z1, Stanolind’s T. G. Hendrick 
T-88-M No. 35-A was drilled to the Ellenburger and abandoned at 13,815 feet. It 
penetrated the pre-Pennsylvanian beds of the deep producing areas on the east, 
but showed no signs of oil. 

Since this was the first hole drilled through the reef dolomites of the Hendrick 
field, interesting drilling problems were encountered because of cavernous poros- 
ity. Several intervals of 200-300 feet thickness were drilled without circulation. 
The excessive amount of water needed for this type of drilling caused the operator 
to take water from producing wells in the field, with many interesting conse- 
quences as fluid equilibria were disturbed. 

In Lea County, New Mexico, relatively thick pre-Permian sediments were 
indicated in the stratigraphic section revealed in the Repollo Oil Company’s 
Simmons No. 1 in Sec. 25, T. 21 S., R. 37 E., on the northeast flank of the uplift 
associated with the Penrose-Skelly field. However, the well was abandoned in 
dolomitic rocks of Siluro-Devonian age at 8,755 feet, after a drill-stem test re- 
turned sulphur water from 8,490-8,570 feet. 


NORTHWEST SHELF AREA 


Permian discoveries and developments.—The Bitter Lake pool, J-17, in Chaves 
County, New Mexico, was the only successful new-field wildcat drilled in South- 
eastern New Mexico in 1946. The De Kalb Agricultural Association of Illinois 
drilled its Nellie Lewis No. 1 in Sec. 13, T. 10 S., R. 25 E., to 5,650 feet in pre- 
Cambrian granite, plugged back to 1,275 feet in the San Andres formation and, 
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after 7,500 gallons of acid were used, the well on potential test pumped 6.66 bar- 
rels of oil and 9g barrels of water per day. The marginal nature of this discovery did 
not stimulate additional drilling in the field. Magnetic information influenced the 
location of the well site. 

In the Caprock field of Lea and Chaves counties, New Mexico, K-16, 17, 2 
outpost wells, the Great Western Producers, Inc., Maxwell ““B” No. 1 in Sec. 12, 
T. 13 S., R. 31 E., and Sam Williams’ Williams No. 1, Sec. 8, T. 13 S., R. 32 E., ex- 
tended production in the field ¢ mile south and ? mile southeast, respectively. 
The Maxwell “B” No. 1 produced 432 barrels per day and the Williams No. 1 
produced 60 barrels per day, flowing from the Queen sandstone at the respective 
depths of 3,056 and 3,072 feet. Development in the pool reached its maximum 
during 1946. Thirty-five wells were completed during 1946 as compared with 31 
wells drilled from the date of discovery in 1940 through 1945. At the close of 1946 
the pool continued to grow toward the south and southeast where no defining 
limits were yet apparent. 

Important unsuccessful new field wildcats—In DeBaca County, New Mexico, 
the Pure Oil Company’s Pure No. 1, in Sec. 31, T. 2 N., R. 28 E., drilled largely 
on a combination of surface and seismic information, penetrated 1,600 feet of 
Pennsylvanian sediments and reached 6,469 feet in the pre-Cambrian without 
encountering any encouraging showings of oil or gas. 

In Chaves County, New Mexico, the Richfield Oil Corporation’s Federal Coll 
No. 1, Sec. 18, T. 11 S., R. 27 E., drilled on the basis of seismic information, con- 
tributed data of particular significance, the result of which was a lease play along 
the Pecos Valley in an area 50 miles wide and go miles long. This test encountered 
pre-Permian sediments, the lowest 200 feet of which are correlated as Ellen- 
burger. The well was drilled to 6,630 feet in pre-Cambrian rock. Although initial 
testing indicated as much as 300,000 cubic feet of gas per day, after 5,250 gallons 
of acid were used, the well flowed an estimated 30 barrels of salt water per hour 
and was plugged and abandoned. 

The Magnolia Petroleum Company’s Black Hills Unit No. 1, Sec. 31, T. 17 
S., R. 20 E., in the extreme southwest corner of Chaves County, New Mexico, 
was located on a surface structure and focused attention to that area. The well 
was stopped at 6,085 feet in metamorphic rock after penetrating a relatively 
thick section of marine sediments reportedly including beds of Ordovician age. 


NORTH BASIN PLATFORM AND MATADOR UPLIFT 


Permian discoveries and developments.—In Hockley County the Levelland 
field, Q-18, had several extensions which point to its developing into a major oil 
pool, of the same type as the Slaughter field on the south. The Levelland field is 
producing from San Andres dolomite beds stratigraphically below the Slaughter 
producing formation, with the occurrence of oil believed by some to be controlled 
in part by regional lithologic variation within the lower San Andres. 

In Hale County, R-19, Stanolind’s Lee Irish No. 1 was completed at 5,881 
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feet in lower Clear Fork dolomite beds as the discovery well of the Irish field. This 
well was drilled on a seismic prospect and is about 4 miles east of the Anton field 
in Lamb County. There were 3 producing wells completed before the end of 1946. 

Pre-Permian discoveries.—In southeastern Hale County, S, T-19, Stanolind’s 
E. L. Fisher No. 1 was completed in a Pennsylvanian limestone, probably Cisco 
in age, at 6,992 feet, producing 1,342 barrels of oil per day. This discovery was 
drilled as a result of a combination of geophysical information and has caused 
active leasing. The well is in a new producing formation of the area and is the 
most important discovery in the south plains province. 

The Fisher discovery is north of, and structurally lower than, a well drilled 
several years ago by Stanolind, Humble, and Standard of Texas, and will rank 
as a significant discovery of the year and may go far toward opening a new pro- 
ducing province in West Texas. 

Important dry holes—In Curry County, New Mexico, Humble’s Northcutt 
No. 1, Sec. 32, T. 8 N., R. 37 E., reached 7,502 feet in arkosic beds, probably 
Pennsylvanian in age. No definitely favorable reservoir rocks were found. 

In Yoakum County, Texas, on a northwest trend from the Wasson field, the 
Drilling and Exploration Company’s A. J. Davis ““D” No. 1, O-16, was drilled to 
10,774 feet and failed to encounter oil in the Devonian dolomite, which is produc- 
tive in the Jones Ranch field on the south, NV, O-15. Eastward, also in Yoakum 
County and on the east flank of the Wasson field, the Honolulu Oil Corporation’s 
T. D. Hovencamp No. 9 was drilled to 11,592 feet and was abandoned before the 


~ Devonian beds were reached. It furnished important information on regional and 


local structure. 
Near the southeast limits of the Slaughter field, along the Hockley County- 


Terry County line, Honolulu’s W. G. Frazier No. 24 was drilled to 7,708 feet and 
tested the lower Clear Fork but found no indication of oil. This is the most south- 
easterly deep test in the Slaughter field. 

Farther north in Hockley County, along the Lamb County line, a south out- 
post to the Anton field, Humble’s L. P. Campbell No. 1, was drilled into igneous 
or meta-igneous material in reaching the total depth of 11,760 feet, furnishing 
important stratigraphic information of a regional nature and revealing structural 
relief on the order of 3,000 feet along the'south side of the Anton field. 

In Bailey County, O-20, John W. Naylor drilled his Maple Wilson et al. No. 1 
to 6,003 feet and found no favorable showings of oil in testing the lower Clear 
Fork. 

In Dickens County, V-r19, Humble’s Matador Land and Cattle Company 
“B” No. 3 was drilled to 8,230 feet and was dry in Mississippian limestone beds. 
This test added to the general information of the area of the Matador uplift. 


DELAWARE BASIN 


In the Delaware basin in 1946 a lease acquisition program was begun following 
the showing of oil in deeper Permian beds in the Argo Oil Corporation’s Dora 
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Roberts No. 1, Z-7. From sandstone and silt beds at 10,047 feet a slight amount 
of distillate was recovered on a drill-stem test. Further testing in various zones 
through the next 1,500 feet of beds showed other possible oil zones. 

Though the well is not officially listed as a 1946 completion, it is the most im- 
portant test drilled in the Delaware basin to date and furnished invaluable 
regional stratigraphic and structural information. The Permian beds, represent- 
ing the sequence from Castile to Wolfcamp time, showed a thickness in excess of 
12,000 feet. 

Since this was the deepest operation in the Permian basin in 1946, it should 
be pointed out that the well was drilled through a predominant shale and sand- 
stone section, with open 6}-inch hole from 5,166 feet to the total depth of 14,073 
feet, with no serious mechanical delay or deviation from vertical. 

The Continental Oil Company’s F. H. Scott No. 1, on the south line of Ward 
County, M-8, had an initial daily pumping potential of 6 barrels of oil from the 
Delaware sand at 4,920 feet. It was the only discovery in the Delaware sand beds 
in 1946. 

Important dry holes—The Phillips Petroleum Company’s Elsinore Cattle 
Company No. 1, in the south part of Pecos County, O-4, and about 28 miles west, 
of that company’s one-time world’s deepest test (Ada Price No. 1), was drilled 
to 12,096 feet and was abandoned in beds of Wolfcamp age, furnishing further 
information on the southeast part of the Delaware basin. This location is related 
to the Sierra Madera folding. 

In Winkler County, M-r1, R. R. Herrel e¢ al. Burton Lingo Lumber Company 
No. 1 defined further the relations of the steeply dipping reef front and the 
Delaware basin, in drilling to 5,156 feet. This well was 2,500 feet lower struc- 
turally than the Hendrick field, 5 miles east. 


DIABLO PLATFORM 


Of regional importance because of its location near the west edge of the 
Diablo platform in Hudspeth County, Albert R. Jones’ William Melbreth No. 1, 
D-8, was abandoned in dolomite beds (possibly Ordovician) at 4,518 feet, after 
encountering water. A considerable thickness of Lower Permian dolomite was 
drilled as well as limestones and dolomites of pre-Permian age. 

The Union Oil Company of California drilled its McMillan 1-A, Sec. 9, T. 
25 S., R. 13 E., Otero County, New Mexico, to 5,215 feet in the El Paso limestone 
(Lower Ordovician), where the well encountered a hole full of water and was 


abandoned. 
GEOLOGICAL ACTIVITY 


There was a significant increase in almost every phase of geophysical activity 
in the West Texas-Southeastern New Mexico area during 1946 (Table II). 
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DEVELOPMENTS IN ARIZONA, WESTERN NEW MEXICO, 
AND NORTHERN NEW MEXICO IN 1946! 


ROBERT L. BATES? 
Socorro, New Mexico 
ABSTRACT 


Although no new fields were discovered during 1946, there was considerable activity in both 
proved and wildcat territory. At the Barker Creek dome two additional deep gas wells were com- 
pleted and a desulphurizing plant was built. Fifteen gas wells completed in the Fulcher Basin field 
established its continuity with the Kutz Canyon field. The Estancia Valley carbon-dioxide field was 
abandoned, but additional development in the Bueyeros area was started. 

Two dry holes were completed in Arizona and ten in northern New Mexico. Five of these reached 
the pre-Cambrian. Intense geophysical, geological, and leasing activity centered in the San Juan 


basin. 
Twelve publications on parts of the region appeared, in which large areas were mapped and dis- 


cussed and a number of new stratigraphic names were presented. 


INTRODUCTION 


The district here considered includes all of Arizona and the northern and 
western three-fourths of New Mexico (Fig. 1). Twelve fields, all in the San Juan 
basin, produced 448,757 barrels of oil and 5,274 million cubic feet of gas in 1946, 
and one small field in northeastern New Mexico produced carbon-dioxide gas 
(Table I). 

DEVELOPMENT 


Field development, all in northwestern San Juan County, involved the Barker 
Creek deep gas field, the Fulcher Basin field, and the Blanco area. On the Barker 
Creek dome the Southern Union Production Company completed two large Penn- 
sylvanian gas producers as extension wells, respectively one mile southwest and 
? mile southeast of the discovery well. These completions bring the total of deep 
wells on this dome to four, which are summarized in Table II. A fifth was drilling 
at the end of the year. In 1946 Southern Union also put into operation a $500,000 
desulphurizing plant at Barker Creek, to treat the sour gas from the deep wells, and 
started an extensive program of enlarging and improving its pipe line and booster 
stations between northwestern New Mexico and Albuquerque. 

Since 1942, twenty-eight gas wells have been completed in the Fulcher Basin 
field, of which more than half were drilled in 1946. This recent drilling has shown 
that the field is continuous with the Kutz Canyon field on the southeast; the two 
occupy a northwest-trending belt 14 miles long by less than 2 miles wide. The 
gas is found in a stratigraphic trap in sandstones of the Mesaverde formation, at 
an average depth of 1,900 feet. Initidl productions have ranged from 310,000 to 
2,210,000 cubic feet per day, with an average of 1,117,000 cubic feet. 


1 Manuscript received, March 15, 1947. Presented by title before the Association at Los Angeles, 
March 24-27, 1947. 


? Oil and Gas Division, New Mexico Bureau of Mines and Mineral Resources. In preparing this 
paper the writer has been assisted by John A. Frost, United States Geologica] Survey, Artesia, New 
Mexico. 
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TABLE I 
Orr Gas FIELps IN NORTHERN NEW MExico 


pe Field Name Producing Formation Age = y 

SAN JUAN COUNTY 

A Barker Dakota Cretaceous Gas 

A Barker (deep) Paradox Pennsylvanian Gas 

B Blanco Farmington, Pictured Cretaceous Gas 

Cliffs, Mesaverde 

2 Bloomfield Farmington Cretaceous Oil 

D Fulcher Basin Pictured Cliffs Cretaceous Gas 

E Hogback Dakota Cretaceous Oil 

F Kutz Canyon Pictured Cliffs Cretaceous Gas 

G Oswell Farmington Cretaceous Oil 

H Rattlesnake Dakota Cretaceous Oil 

I Table Mesa Dakota Cretaceous Oil 

J Ute Dakota Cretaceous Gas 
MCKINLEY COUNTY 

K Hospah Hospah Cretaceous Oil 

L Red Mountain Mesaverde Cretaceous Oil 
HARDING COUNTY 

M Bueyeros Dockum Triassic CO: gas 


* See Figure 1. 


Prior to 1946 the Blanco gas field consisted of a single well, located in Sec. 29, 
T. 30 N., R. 9 W., which supplied gas to the town of Aztec. Gas is produced in 
this well from both the Pictured Cliffs and Mesaverde sandstones. In 1946 the 
Florance Drilling Company completed Goede No. 3, in the same section, as a 
small gas producer (176,000 cubic feet per day) from the Farmington sandstone, 
thus discovering a minor new pool. In August the same company completed 
Goede No. 4, also in Sec. 29, as a small producer from the Mesaverde, extending 
the gas reservoir in this formation 2 mile north.. All the accumulations at Blanco 
are of the stratigraphic-trap type. 


TABLE II 


Data ON DEEP GaAs WELLS, SOUTHERN UNION PRODUCTION COMPANY’S 
BARKER LEASE, SAN JUAN COUNTY 


Pay 
Well Location in Ground =Total Zones Completion 
Elevation Depth Depth i Production, D 
No. 1.39 (Feet) (Feet) ( MCFGPD late 
ee 
9 SE, SE, NW Sec. 21 6,237 9,466  8,420-98 42,000 May 3,’45 
8,620-50 
II C,SE, NW_ Sec. 16 6,415 9,002 8,855-75 27,000 Sept. 21, 45 
13 C, NW, NE Sec. 29 6,134 8,830 8,396-8,460 46,000 Mar. 2,46 


17 C, NW, NW Sec. 27 6,097 9,387 8,510-50 30,000 +Nov. 26, 46 
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WILDCAT DRILLING 


The wildcats completed in 1946 are shown in Table III. No logs are available 
on the two tests drilled in Arizona, which so far as known were located on non- 
technical evidence. ‘ 

A deep test in McKinley County, Richfield’s Drought No. 1, encountered 
pre-Cambrian at 7,140 feet. This test sheds interesting light on the thickness and 
distribution of Pennsylvanian rocks in the southeastern San Juan basin. It is 
situated between two other tests that reached the pre-Cambrian: Continental’s 
L-Bar No. 1, about 18 miles southeast, and Plymouth’s Santa Fe No. 1-A, some 


TABLE III 
WILDCATS COMPLETED IN ARIZONA AND NORTHERN NEW MEXICO IN 1946 


Key 
Depth Formation at 
— County Well Location (Feet) Total Depth Date Remarks 
ARIZONA 
1 Coconino B. Collins-Collins 1-X 36-34N-8E 1,959 Pennsylvanian 8/8 
2 Maricopa J.A. Robertson-Robertson 2 33-5N-3W 4,970 Gila cong. 7/10 
NORTHERN NEW MEXICO 
3 Colfax Amer. Mfg. Co.-W.S.Ranchr 1-26N-20E 3,814 Pre-Cambrian 5/23 Permian (?) on pre- 
Cambrian; thin pre- 
Triassic section 
4 McKinley Richfield-Drought x 4-15N-OW 7,143 Pre-Cambrian 8/4 800 feet of Pennsyl- 
vanian on pre-Cam- 
rian 
5 McKinley Ambrosia Investors-Fee 2 3-14N-10W 1,250 Dakota June —"* test on Walker 
ome 
6 A Laughlin et al.-McFarland1 2-13N-33E 264 Chinle 12/1 
7 Sandoval F. B. Umbarger-Armijo 1 1-12N-3W 1,000 Morrison 1/5 Dakota test on Rio 
Puerco anticline 
8 San Miguel Hershfield et al.-Thompson 2 14-12N-22E 4,550 Pre-Cambrian 4/23 Flank test on Pifo 
esa dome; 800 feet 
of Pennsylvanian (?) 
limestone, shale, and 
arkose on pre-Cam- 
rian 
9 San Miguel Phillips-Leatherwood 1 2-15N-18E 2,773 Pre-Cambrian 11/14 ee a arkose 
on pre-Cambrian 
to San Miguel A. B. Wharton-Upton 1 25-18N-26E 2,171 SangredeCristo 10/7 n 
11 Torrance Dale Resler-Nalda 1 27-tN-1sE 3,350 Pre-Cambrian 1/7 Red shale and arkose 
on pre-Cambrian 
12. Valencia C. S. Ringle-Fee 1 34-6N-4E 641 ? July 
* See Figure 1. 


22 miles west. All three lie between the pre-Cambrian mass of the Zuni Moun- 
tains on the southwest and that of the Nacimiento Mountains on the northeast. 
Whereas the L-Bar No. 1 encountered more than 1,400 feet of Pennsylvanian 
shale and limestone above the crystalline rocks, the Drought No. 1 penetrated 
only 800 feet and the Santa Fe No. 1-A only about 300 feet. An isopach map 
constructed on these thicknesses shows a depositional trough, deep toward the 
southeast, with its axis passing near the L-Bar No. 1 and between the other two 
tests. The trend of this trough, N. 65° W., is roughly parallel with the line of strike 
of the pre-Cambrian surface as determined from the three tests, and with the 
strike of the pre-Cambrian core of the Zuni Mountains. It is undoubtedly through 
this deep trough that the Pennsylvanian seas of the San Juan basin connected 
with those of central New Mexico. 
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TRENDS 


The San Juan basin continued to be by far the most active part of the region. 
Establishment of new district offices by major oil companies brought the total 
of these offices to four in Albuquerque and two in Durango, Colorado. Fifteen 
major companies had geophysical parties in the basin. At the end of the year 
interest was centering on two wildcats drilling to test Dakota possibilities at 
depths greater than previously reached. These were Byrd-Frost and P. B. Eng- 
lish’s Hargrave No. 1 in Sec. 4, T. 27 N., R. 10 W., and Petroleum Products’ 
Santa Fe No. 1 in Sec. 21, T. 21 N., R. 8 W., both in San Juan County. The 
intensity of interest and activity in the San Juan basin gave no indication of 
abating at the end of 1946. 

Renewed drilling in the Bueyeros carbon-dioxide field of central Harding 
County was under way at the end of the year. This followed the abandonment 
late in 1945 of the Estancia Valley field, Torrance County, by the Witt Ice and 
Gas Company. 

Additional drilling in Cochise County, Arizona, was reportedly about to be 
undertaken late in the year. A wildcat in eastern Grant County, New Mexico, 
was receiving attention. 

STRATIGRAPHY 


In the publications listed at the end of this paper, of which a large proportion 
are maps of the U. S. Geological Survey’s oil and gas series, a profusion of new 
geologic names appeared. Most of these were applied to members of already es- 
tablished formations; but a few new formations were also named. The strati- 
graphic terms introduced in 1946 are listed. (The number in parentheses refers 
to the entry in the selected bibliography that follows.) 


TERTIARY 
Baca formation. Type section: northern Bear Mountains, Socorro County, where it is 694 feet 
thick; in Joyita Hills, consists of coarse conglomerate, red and whiie sandstone, and red clay, 
80-140 feet thick; is a basin deposit truncating all Cretaceous formations, and may be equivalent 
in age to Galisteo formation. Named by Wilpolt and others (12) 
LOWER CRETACEOUS 
Pajarito shale member and Mesa Rica sandstone member of Purgatoire formation; northwestern 
Quay County. Named by Dobrovolny and Summerson (4) 
TRIASSIC 
Correo sandstone member of Chinle formation; Valencia and Socorro counties. Named by Kelley 
and Wood (7) 
Redonda member of Chinle formation; northwestern Quay County. Named by Dobrovolny and 
Summerson (4) 
Salitral shale tongue and Agua Zarca sandstone member of Chinle formation; Sandoval and Rio 
Arriba counties. Named by Northrop and Wood (9) 
PERMIAN 
_ va) member of Yeso formation; Valencia and Socorro counties. Named by Kelley and 
ood (7 
San Ysidro and Meseta Blanca sandstone members of Yeso formation; Sandoval and Rio Arriba 
counties. Named by Northrop and Wood (9) 
= member of Yeso formation; Socorro and Torrance counties. Named by Wilpolt and others 


Pes Torres formation. Type section: southeastern Los Pinos Mountains, Socorro County, where 
it consists of “a thin conglomerate at the base above which lies a sequence of arkoses, red sand- 
stones, red shales, and nodular limestones, and at the top a gray, massive limestone. » Lies be- 
tween gray limestones of Virgil age and continental redbeds of Abo formation; Wolfcamp in 
age, which authors consider Permian. Named by Stark and Dapples (10) 
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PERMIAN (?) 

Bursum formation. Type section: west foothills of Oscura Mountains, Socorro County. In Joyita 
Hills, Los Pinos Mountains, and Abo Canyon, consists of “dark purplish red and green shale in 
beds up to 40 feet thick, separated by thinner beds of arkose, arkosic conglomerate, and gray 
limestone.” Lies between gray Madera limestone (Pennsylvanian) and continental Abo red- 
beds. As shown by fusulinids, is Wolfcamp in age, which authors regard as Permian (?). Named 
by Wilpolt and others (12) : 

PENNSYLVANIAN 

Red Tanks member of Madera limestone. Type section: tributaries of Red Tanks Arroyo, west 
side of Ladron Mountains, Socorro County. Lower part consists of dark red-brown siltstone, 
sandstone, and shale; upper part, of gray thin-bedded marine limestone and gray shale. Locally 
“the base contains buff sandstone and limestone conglomerate.” Member is underlain by massive 
limestone of Atrasado member of Madera limestone. “There is some intertonguing of the marine 
sediments of the Red Tanks member with the continental beds of the overlying Abo formation.” 
Member is placed in Madera limestone of Magdalena group, which authors regard as Pennsy]- 
vanian in age. Named by Kelley and Wood (7) 

Atrasado and Gray Mesa members of Madera limestone; Valencia and Socorro counties. Named by 
Kelley and Wood (7) 


For several years prior to 1946 it had been known that an unnamed interval of 
transitional beds occurred in central New Mexico between gray limestones of late 
Pennsylvanian age and continental redbeds of the Abo formation. In 1946 this 
interval received no less than three names—Aqua Torres formation, Bursum for- 
mation, and Red Tanks member of the Madera limestone—and was assigned to 
three different ages, respectively Permian, Permian (?), and Pennsylvanian. The 
term Red Tanks member has priority, but it is doubtful if the unit in question 
will remain at the nomenclatural level of a member. Further work, regional and 
extensive rather than local and intensive, is obviously needed, not only to 
straighten out this matter but also to integrate the many other stratigraphic 
terms now being newly applied. 
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DEVELOPMENTS IN NORTH AND WEST-CENTRAL 
TEXAS IN 1946! 


JAMES F. GIBBS? anp CLAUDE D. SMITH? 
Wichita Falls and Abilene, Texas 


ABSTRACT 


In 1946, the north and west-central Texas district contributed 102 discoveries, including 21 out- 
posts, 2 shallower-pool tests, 4 deeper-pool tests, 1 field-development well providing a discovery, 28 
new-pool wildcats, and 45 new-field wildcats. This is comparable with a total of 125 discoveries in 


1945. 
In 1946, 3,007 wells were drilled, of which 653 were exploratory. Compared with the 1945 record 


of 2,240 wells drilled, including 468 wildcats, there was an increase in drilling activity of 26 per cent. 

In all, 57,840,000 barrels of oil were produced in north and west-central Texas during 1946, com- 
pared with 54,283,000 in 1945, an increase of 3,557,000 barrels. The production of 11,946,000 barrels 
of oil from Wichita County continued it as the leading producing county of the district. 

The more important developments in the district in 1946 were: (1) the discovery of the Manning- 
O’Connor, ‘‘Caddo” limestone, field in southwestern Stephens County; (2) the discovery of several 
fields in Throckmorton County through the use of the reflection seismograph; (3) the discovery of 
Strawn production in east-central Haskell County ; (4) the discovery of the Eskota field, southeast- 
ern Fisher County, producing from a Canyon reef; and (5) the general shift of explorational activity 
to that part of the district west of the axis of the Bend arch. 

Of the 102 discoveries and extensions made in 1946, there were: 8 from the Ordovician, 4 from 
the Mississippian, 23 from the Bends, 28 from the Strawn, 9 from the Canyon, 29 from the Cisco, 
and 1 from the Cretaceous. 

The use of subsurface geology and the reflection seismograph proved most effectual in the dis- 
covery of oil in this district. 


INTRODUCTION 


The north and west-central Texas district consists of 50 counties which con- 
tain an area of approximately 45,000 square miles. This area extends from the 
Llano uplift on the south to the Red River on the north and from the east flank of 
the Midland basin on the west to include the Marietta-Sherman basin on the 
east. / 
The principal structural features of the area are the Bend arch, the Red River 
uplift, the Muenster arch, and the Marietta-Sherman, Fort Worth, Hardeman, 
and Baylor basins. The Bend arch extends northward from the Llano uplift to 
Wichita County. The Red River uplift extends east and west across the area west 
of Petrolia in Clay County. This uplift separates the Hardeman basin on the 
north from the Baylor basin on the south in the area west of the Bend arch. The 
Muenster arch, a southeast continuation of the Amarillo-Wichita uplift, separates 
the Fort Worth basin, adjoining the Bend arch on the east, from the Marietta- 
Sherman basin. 


1 Presented by title before the Association at Los Angeles, March 24-27, 1947. Manuscript re- 
ceived, March 29, 1947. 


2 Consulting geologist, Wichita Falls. 


3 Geologist, Pan-American Production Company, Abilene. The writers thankfully acknowledge 
the assistance of various members of the North. Texas and Abilene geological societies, and particu- 
larly, of W. L. Haseltine and T. F. Petty, in the preparation of this paper. 
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DEVELOPMENT 


Development in north and west-central Texas continued the trend of the 
previous several years, that of increased activity. There were drilled in 1946, 
3,007 wells compared with 2,240 in 1945, an increase of 26 per cent in drilling 
activity. Of the 3,007 wells drilled, 1,469 were completed as producers and 1,538 
as dry holes. There were 653 exploratory tests drilled during the year as compared 
with 468 in 1945, with the resulting discovery of 1o1 new fields, pools, and ex- 
tensions as compared with the discovery total of 125 in 1945. 

Altogether 57,940,000 barrels of oil were produced in this area during 1946. 
Compared with a total recovery of 54,283,000 in 1945, there was an increase of 
3,557,000 barrels, or 6.55 per cent, during 1946. 

The new fields, the new producing formations in old fields, and the extensions 
discovered during 1946, are indicated in Figure 1 and Table I. The “Class” of 
discovery is given according to the classification of exploratory wells as described 
by F. H. Lahee.t The more important discoveries and developments during the 
year in this area are as follows. 

1. The major discovery for the west-central Texas area during 1946 seems to 
be the Manning-O’Connor field in southwestern Stephens County. This field, 
producing from the Bend ‘“‘Caddo” limestone, completed 23 wells during the 
year, of which 17 were oil wells, 3 gas wells, and 3 dry holes. Approximately 700 
acres have been proved and the limits of the field have been defined in all direc- 
tions except south. 

2. The discovery of several fields in Throckmorton County through the use of 
the reflection seismograph has been an important development through the year. 
These fields were discovered with a minimum drilling of dry holes, and indicated 
the most successful method of exploration for this county, and probably for the 
area. 

3. A new field opened in east-central Haskell County, producing from the 
Strawn limestone, may be developed into one of marked importance. 

4. The Skelly Oil Company’s Huddleston No. 1-A, Eskota field discovery in 
southeastern Fisher County, produced oil from a Canyon reef. Subsequent drill- 
ing has not developed the pool materially, but the area may be developed profit- 
ably. 

5. The completion of the Phillips Petroleum Company’s Pan Ace producer 
from the Ellenburger limestone in Shackelford County gave hopes of a bright 
future for the Ellenburger limestone in this area. Subsequent development has 
been disappointing. 

6. Ellenburger production from a depth of 5,248-5,268 feet in the W. H. 
Hammon and Warren Petroleum Company’s Parker No. 1, west of Wichita Falls, 
gives considerable encouragement for Ellenburger exploration. 

7. Basal Pennsylvanian conglomerate production in Knox County in 1946, 


4F. H. Lahee, “Exploratory Drilling in 1944,’’ Bull. Amer. Assoc. Petrol. Geol., Vol. 29, No. 6 
Qune, 1945), p. 630. 
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was the first production in this county. The well is non-commercial, and its geo- 
logical importance may need to be evaluated later. 

8. Shallow discoveries were made by subsurface mapping. This was supple- 
mented in part by information from core drilling. 

9. The most significant development noted in exploratory effort was that the 
western part of the north and west-central Texas area was receiving the increased 
attention of operators. 

Of the 102 discoveries and extensions made in 1946, there were 8 from the 
Ordovician, 4 from the Mississippian, 23 from the Bend, 28 from the Strawn, 9 
from the Canyon, 29 from the Cisco, and 1 from the Cretaceous. The rate of 
discovery from each of the formations shows little change from the previous year 
except that the Mississippian beds yielded only one-third as many discoveries as 
in the preceding year. 

The discovery methods responsible for the new production are as follows: 
O, surface geology alone; 43, subsurface geology; 18, reflection seismograph; 14, 
trend, which includes some random drilling and lease obligations; 3, core drill; 
1, electric; 1, random drilling; and 22, a combination of two or more methods. 
Seismograph and subsurface mapping has been the most effective combination 
of the methods employed. 

The following tabulation gives the type and number of geophysical surveys 
and core drilling in this area. 


Dat Electri 

Seismograph Gravity Magnetometer R esistivity 
Jan. 1 12 5 I 2 I 
July 1 19 6 2 ° 
Dec. 30 25 5 I 4 ° 


The success obtained through the use of the reflection seismograph accounts 
for its increased use. Practically all of this increase in the use of geophysical 
services was in the west-central Texas part of the district. 
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DEVELOPMENTS IN SOUTH TEXAS IN 1946! 


BRUCE SCRAFFORD? 
San Antonio, Texas 


ABSTRACT 


The rate of development in the South Texas district during 1946 surpassed that of previous years. 


The increased rate of development in proved areas resulted from the election by operators to revert 


from density patterns established by the Petroleum Administration for War to density patterns set 
out by the Railroad Commission of Texas for each field. There was a decline in the rate of wildcat 
developments in 1946 as well as a decrease in the rate of new field discoveries. The new fields dis- 
covered do not appear to be of major reserve importance or equal in potential reserves to the annual 


production of the district. The 15,384 oil wells in the South Texas district produced 137,934,170 
barrels of oil, approximately 5 per cent of the world production, 8 per cent of the United States pro- 


tion of the district. 


INTRODUCTION 


duction, or 18 per cent of the annual oil production of Texas. The 1,085 gas wells tendered to gas 
transmission lines 510,399,785 MCF of gas during the year. Over 54 per cent of all development in 
South Texas was located in the Frio-Vicksburg trend which is supplying 76 per cent of the produc- 


The South Texas district, embracing the 59 counties shown in Figure 1, is 
the area referred to by the Railroad Commission of Texas Oil and Gas Division 


as districts 1, 2, and 4. 


For convenience, because of the large size of the South Texas district, develop- 
ment in this area has been subdivided into stratigraphic divisions based on the 


geologic age of the various production trends. These subdivisions, previously sug- 
gested by Kidd, are as follows:* (x) the Ordovician and Pennsylvanian of the 


Edwards Plateau; (2) the Cretaceous of the Balcones Fault zone; (3) the Wilcox, 


Carrizo, Queen City, and Sparta of the lower Eocene trend; (4) the Yegua and 


Jackson of the upper Eocene; (5) the Frio- Vicksburg group of the basal Oligocene; 
: and (6) the upper Oligocene and lower Miocene of the coastal area, including the 


Marginulina-Frio, Catahoula, and Oakville. 


DEVELOPMENT 


During the year 1946, 1,748 wells of all categories were drilled in the South 


Texas district, an increase of 130 over 1945. The increase was found to occur in 
the development of proved areas where operators elected to revert from the well- 
density patterns established under the supervision of the Petroleum Administra- 


tion for War to the density pattern as set out for each area by the Railroad 
Commission of Texas. Of the 1,343 wells drilled in proved areas, 77 were dually 
completed. Of the total wells drilled as field wells, 81 per cent were successfully 


1 Manuscript received, March 29, 1947. Presented by title before the Association at Los Angeles, 


March 24-27, 1947. 


2 Consulting geologist, 1610 Alamo National Bank Building. Assistance of the following in check- 
ing the accuracy of development data is hereby acknowledged: W. W. Hammond and others of the 
Magnolia Petroleum Company; C. H. Row, H. M. Hansell, and L. C. Smith of the Sun Oil Company; 


and Jack K. Baumel and Sol Smith of the Railroad Commission of Texas. 


3 Gentry Kidd, “Developments in South Texas, 1938-1939,” Bull. Amer. Assoc. Petrol. Geol., 


Vol. 23, No. 6 (June, 1939), pp. 86e—70. 
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completed as producers, and 256 tests were abandoned. Eighty-five per cent of 
the producers were completed as oil producers and the remaining 15 per cent as 
gas or gas-condensate wells. 

Three hundred eighty-one wildcat and 37 semi-wildcat wells were drilled in 
the South Texas district during 1946. One well, the discovery well of the Poehler 
field in Goliad County, was dually completed as an oil and gas-condensate pro- 
ducer from reservoirs of the Wilcox formation. Not only were fewer exploratory 
tests projected during this year than during 1945, as well as a decreased percent- 
age of successful tests, but also the reserve importance of the discoveries resulting 
from wildcat development declined. The general character of the 1946 discoveries 
does not indicate ultimate reserves of these new fields will equal the production 
from the district for the year. The location of discoveries, fields extended, and 
fields in which new producing formations have been encountered, are shown on 
Figure 1. Table I lists the fields discovered during 1946. Eight and seven-tenths 
of every 100 wildcat wells drilled during 1946 were completed as producers as 
compared with 10.6 successful for each roe drilled during 1945. 


PRODUCTION 

At the close of the year, 15,384 oil wells in the South Texas district were 
accounting for 4.94 per cent of the daily production of the world with a daily 
annual average production of 377,897 barrels. During the year, 137,934,170 bar- 
rels of oil were produced, 5,011,170 barrels more than in 1945. Of the 15,384 oil 
wells in the fields of this area, 59 per cent are producing by natural flow and the 
remaining 41 per cent are producing by various means of artificial lift. 

The 1,085 gas wells in this area produced during the year 510,399,785 MCF 
of gas. Of the amount of more than } trillion cubic feet produced, 120,778,576 
MCF of gas was tendered to transmission lines. The remainder of the gas was 
processed for recovery of liquid hydrocarbons and the residue returned to the for- 
mation or was used for pressure maintenance, gas-lift purpose, et cetera. Less than 
0.1 per cent of the gas-well gas was reported to have been lost by venting. An 
additional 8,334,723 MCF of gas was serviced to the transmission lines from 
casinghead gas production. 

Gas transmission lines, now under construction in the Lower Rio Grande 
Valley, will make available needed outlets for the gas reserves of this area. 


EDWARDS PLATEAU 
Eight exploratory tests were drilled in the area of the stratigraphical sub- 
division known as the Edwards Plateau. All 8 tests were non-productive and 
abandoned. There is at present no commercial oil production from reservoirs of 
pre-Cretaceous age in the South Texas district. 


CRETACEOUS FAULT LINE 


Eighty-five wildcats and 86 field wells, 10 per cent of the total wells drilled 
in the South Texas area in 1946, were drilled in the Cretaceous fault-line trend. 
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One well was drilled into the basement rocks and another was drilled through 
the Cretaceous and into Jurassic beds. Exploratory drilling in the Cretaceous 
fault-line play increased over that for 1945. The 85 wildcat wells accounted for 
the discovery of 2 oil fields and 2 gas fields, making a total of 5 per cent wildcat 
wells successfully completed. The wildcat wells drilled in this geological province 
represent 22.5 per cent of the total exploratory wells drilled in the South Texas 
district. 

A large percentage of the field development was in the deep Edwards lime- 
stone fields of Atascosa County. Both oil and gas completions were made in the 
Navarro sand by wells extending the productive area of the Charlotte field of 
Atascosa County, opening a new productive pool for this field. The 45 areas in 
this trend produce 4.5 per cent of the oil from the district. 


LOWER EOCENE TREND 


Forty-seven wildcat and 148 field wells were drilled in Wilcox and Queen City 
trends, accounting for ro per cent of the total drilling activity of the South Texas 
district. Five new fields, 3 oil and 2 gas, were discovered by exploratory drilling. 
The initial well of the Poehler field of Goliad County, Jay Simmons’ Mary Poehler 
No. 1, was dually completed as an oil and gas-condensate producer from separate 
reservoirs of the Wilcox zone. 

The Fashing field, extreme southeast corner of Atascosa County, is the most 
important oil discovery of this trend for the year. The initial well was completed 
in July and 6 additional oil wells were drilled before the end of the year. 

Of the 147 wells drilled in the proved areas, 88 per cent were completed as 
producers of either oil or gas-condensate. One hundred ten wells were completed 
as oil wells and 21 wells were gas-condensate productive. One field well in this 
zone was dually completed. 

The multiple pool Falls City field of Karnes County led in field development 
of this trend with 42 oil completions and no failures. Other active fields in 1946 
were the Tulsita-Wilcox field of Bee County with 15 oil wells, the Cabeza Creek 
field of Goliad County with 8 oil and 3 gas-condensate producers, and the Boyce 
field of Goliad County where 7 oil wells were completed. 

The 31 fields producing from reservoirs of the lower Eocene trend accounted 
for 4.3 per cent of the total production of the district. 


UPPER EOCENE TREND 


In all, 406 wells of all categories were drilled in the shallow upper Eocene 
trend, accounting for 23 per cent of the development of the district. The 141 
wildcat wells resulted in the discovery of 3 oil fields and 2 gas fields. Semi-wildcat 
development opened 3 new oil and 4 gas pools. Most important discovery was 
probably the new pool development on the flank of the Piedras Pintas salt dome 
of Duval County where 7 oil wells and 1 gas well were drilled. 

Fifty-eight per cent of the 258 field wells were completed as producers while 
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107 development tests were unsuccessful. Twenty-eight oil, 1 gas, and 13 aban- 
doned wells in the Aviator field of Webb County overshadowed other fields in 
this trend in number of wells drilled in proved areas. One hundred twenty-five 
fields producing from reservoirs of upper Eocene age accounted for 20,406,504 
barrels of oil, or 15 per cent of the total production from the district. 


FRIO-VICKSBURG 


The Frio-Vicksburg trends continue to be not only the most active of the 6 
geological provinces of the South Texas district, but also the most successful in 
percentage of productive completions. More wells were drilled to the reservoirs 
of the Frio-Vicksburg than to those of all other trends combined. Eighteen per 
cent of the 98 wildcat wells were productive, accounting for the discovery of 10 
new oil fields and 8 gas-condensate reservoirs. The Frio-Vicksburg fields dis- 
covered in 1946 do not appear to be of major reserve importance or of an average 
reserve caliber in the trend. 

Eight hundred thirty-nine wells drilled in proved areas of this trend resulted 
in the completion of 730 productive wells, of which 68 were dually completed. 
Eighty-six per cent of the producers, 684 wells, were oil completions and 114 were 
gas-condensate wells. Two hundred eighty-eight of the total wells drilled in this 
trend were located in the Agua Dulce-Stratton to La Gloria-Seeligson part of the 
Frio-Vicksburg flexure fields. One hundred eighty-five wells were drilled in the 
Tom O’Connor-Refugio area and 53 wells were drilled in the Willamar field of 
Willacy County. The 145 fields of the Frio- Vicksburg trend produced 105,323,629 
barrels, or 76 per cent of the total production of the South Texas district. 


UPPER OLIGOCENE AND LOWER MIOCENE 


Less than 1 per cent of the total wells drilled in the district were located in 
the upper Oligocene-lower Miocene trend, and no new fields were discovered. The 
fields of this province produced 698,322 barrels of oil during the year. 
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DEVELOPMENTS IN EAST TEXAS IN 1946! 


T. C. CASH? anp G. J. LOETTERLE? 
Tyler, Texas 


ABSTRACT 


Eight new oil-producing areas and 4 new gas-producing areas were discovered in East Texas dur- 
ing 1946. Three of the new oil discoveries produce from the Woodbine formation. These are North 
Gallatin and William Wise in Cherokee County and Norman Paul in Wood County. Oil production 
in the sub-Clarksville sand of the upper Eagle Ford was also discovered in the Norman Paul field. 
Production in the South Flynn field in Leon County is considered to be from an undifferentiated 


Woodbine-Eagle Ford section. 
Two of the new oil discoveries produce from the Paluxy formation. These are Boynton and Mt. 


Sylvan, both situated in Smith County. Two new oil fields were discovered in the Travis Peak forma- 
tion, namely, Elysian Fields in Harrison County and Lassater in Marion County. 

The four new gas-producing areas are Pine Hill and South Henderson in Rusk County, which 
produce from the Travis Peak; Flower Acres in Bowie County, which produces from the Smackover, 
and Huxley in Shelby County, which produces from the Pettit zone of the lower Glen Rose. 

During the year, new producing zones were discovered in 6 older fields. Exploratory drilling was 
characterized by a continuation of the trend toward deeper drilling which has been in progress for 


several years. 
INTRODUCTION 


The oil and gas fields of the East Texas district, including new fields dis- 
covered during 1946, are shown on the accompanying map (Fig. 1). This district 
comprises 42 counties in the northeast part of the state and contains oil and 
gas fields producing from various formations ranging from the Nacatoch sand 
of the Upper Cretaceous Navarro group downward to the Smackover limestone 
of Jurassic age. The district is closely associated structurally with the East Texas 
basin, and its boundaries coincide approximately with the outer limits of this 
large structural feature. 

The field drilling campaign, initiated in 1945 with the removal of restrictions 
of the Petroleum Administration for War, continued in 1946, resulting in almost 
twice as many field wells as were drilled during the previous year. A slight in- 
crease in wildcat drilling also took place. A tabular comparison of this drilling 
activity for the past 2 years is shown in Table I. 

The greatly increased number of field completions resulted principally from a 
drilling campaign in the Hawkins field of Wood County. In all, 146 wells were 
drilled during the year toward completing the 20-acre spacing program originally 
planned for this field but suspended during the war. Considerable drilling was 
also evident during 1946 in the Carthage gas field of Panola County and in the 


East Texas field. 
1 Presented by title before the Association at Los Angeles, March 24-27, 1947. Manuscript re- 
ceived, April 18, 1947. Published by permission of the Humble Oil and Refining Company. 


2? Humble Oil and Refining Company. 
3 Hudnall and Pirtle, consulting geologists. 
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DEVELOPMENTS IN EAST TEXAS IN 1946 


DISCOVERIES, EXTENSIONS, AND NEW PRODUCING ZONES 


During the year, 12 new producing areas were discovered in East Texas, 
as compared with 5 new discoveries in 1945. Of these 12 new fields, 3 produce 
from the Woodbine formation, 1 from a downdip undifferentiated Eagle Ford- 
Woodbine section, 2 from the Paluxy, 1 from the Pettit limestone of the lower 
Glen Rose, 4 from the Travis Peak, and 1 from the Smackover limestone. Nor- 
man Paul, one of the new Woodbine fields, also produces from the sub-Clarksville 
sand zone of the upper Eagle Ford. Pertinent data regarding these new fields, 
extensions, and new producing zones are listed in Table IT. 


NEW FIELDS 


Boynton (Smith County).—The Boynton oil field is located in northwestern 
Smith County, about 12} miles northwest of Tyler and 2 miles southeast of the 
town of Mt. Sylvan. The discovery well, Delta Drilling Company’s W. H. 


TABLE I 
COMPARISON OF DRILLING ACTIVITY 


1946 


1945 1946 Increase 
Field wells 
Oil wells 150 380 239 
Gas wells 124 143 19 
Dry holes 32 61 29 
Total wells 306 593 287 
Wildcat wells 
Oil wells I 8 7 
Gas wells 4 4 ° 
Dry holes 81 81 ° 
Total wells 86 93 7 
Grand total wells 302 686 204 


Boynton No. 1, was drilled to 7,728 feet, in the Paluxy formation. It was com- 
pleted on December 17, 1946, as an oil well through casing perforations from 
7,512 to 7,528 feet, opposite a 10-foot sand body in the upper part of the Paluxy. 
Initial production was 283.37 barrels of 33.3° gravity oil in 24 hours flowing 
through a }-inch tubing choke with a gas-oil ratio of 158 cubic feet per barrel. 
Flowing tubing pressure was 175 pounds and casing pressure 210 pounds. 

The structure of the Boynton field is probably anticlinal, based on information 
from older Woodbine dry holes in the general area. Principal leaseholders in the 
area include the Delta Drilling Company, Magnolia Petroleum Company, Stano- 
lind Oil and Gas Company, Sinclair-Prairie Oil Company, and Humble Oil and 
Refining Company. The oil is delivered by Humble Pipe Line Company to the 
Pure Pipe Line Company’s line which extends from the Van field in Van Zandt 
County to Smith’s Bluff in Jefferson County. 

Elysian Fields (Harrison County).—The Elysian Fields producing area is in 
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the southeast part of Harrison County about 10} miles southwest of the town 
of Waskom. The discovery well, Arkansas Fuel Oil Company-R. W. Williams’ 
J. H. Furrh Estate No. 1, was drilled to 6,851 feet, in the Travis Peak formation. 
It was completed on May 16, 1946, as an oil well through casing perforations 
from 6,294 to 6,308 feet, opposite an upper Travis Peak sand. Initial production 
was 123 barrels of 42° gravity oil in 24 hours through a }-inch tubing choke, with 
a gas-oil ratio of 5,000 cubic feet per barrel. The flowing tubing pressure was 100 
pounds and casing pressure 920 pounds. 

According to regional subsurface control, the producing formation is a lenticu- 
lar sand on the southwest flank of the Waskom gas structure. The well has re- 
mained shut in since completion. 

Flower Acres (Bowie County).—The Flower Acres field is in the west part of 
the city of Texarkana and about 3 miles northeast of the Eylau field. The dis- 
covery well, Barnsdall, Sohio, and Phillips’ Ivy Pickering No. 1, was drilled to 
7,503 feet, probably in the Eagle Mills formation. It was completed on May 29, 
1946, as a gas-condensate well through open hole from 7,030 to 7,088 feet in the 
upper part of the Smackover limestone. Initial production was 8,000,000 cubic 
feet of gas in 24 hours on open flow, together with 21 barrels of 71.7° condensate 
per million cubic feet. Shut-in well-head pressure was 2,600 pounds. 

The discovery of this new field is attributed largely to seismic work. Barnsdall 
and Sohio are the principal leaseholders. At the end of the year the field had no 
pipeline outlet, and the condensate was being run to storage. The gas, which is 
high in nitrogen content, is similar to the gas produced from the Smackover lime- 
stone in the near-by Eylau field. 

Huxley (Shelby County)—The Huxley gas field is in southeastern Shelby 
County, approximately 17} miles southeast of the town of Center. The discovery 
well, the Humble Oil and Refining Company’s Pickering Lumber Corporation 
No. 1, reached 12,230 feet, in calcareous shale of the Jurassic section. It was 
completed, March 26, 1946, as a gas-condensate producer through casing perfo- 
rations from 6,606 to 6,628 feet, opposite a middle Pettit porous limestone zone 
of the lower Glen Rose. Initial production on open flow was 15,000,000 cubic 
feet of gas per day, with an estimated 13 barrels of 55.6° condensate per million 
cubic feet of gas. Shut-in well-head pressure was 2,847, pounds. 

The second well in this field, the Pickering Lumber Corporation No. 2, located 
4,800 feet southwest of the discovery, was abandoned as a dry hole on September 
25, 1946. Non-commercial showings of gas were obtained in a slightly porous 
stray zone in the lower part of the Pettit. The middle Pettit producing zone of 
the discovery well was poorly developed and yielded only non-commercial shows 
of gas and oil. Oil showings enceuntered in tight Fredericksburg limestone yielded 
negative results on testing. 

A north-south trending low-relief anticline appears to account for the accumu- 
lation in the Huxley area. The Humble Oil and Refining Company and the Pure 
Oil Company are the principal leaseholders. At the end of the year the field had 
no pipeline outlet, and the discovery well was shut in. 
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Lassater (Marion County).—The Lassater field is in the west part of Marion 
County about 15 miles northwest of the town of Jefferson. The discovery well, 
the Magnolia Petroleum Company and Tide Water Associated-Seaboard Oil 
Company’s F. L. Orr No. 1, was drilled to 10,514 feet, in the lower part of the 
Cotton Valley formation. It was completed, June 6, 1946, as an oil well through 
casing perforations from 7,568 to 7,577 feet, opposite a sand in the upper Travis 
Peak. On official completion gauge, the well pumped 97 barrels of 40.9° gravity 
oil in 24 hours. The initial production rate has declined materially. Prior to com- 
pletion, a sand in the lower Travis Peak, or possibly the upper Cotton Valley, 
yielded gas-condensate and salt water when tested. 

A large low-relief anticline in the Lassater area is suggested by subsurface 
data. Principal leaseholders are the Magnolia and Tide Water-Seaboard. The 
oil is purchased by Magnolia Pipe Line Company and transported by truck to 
their pipeline facilities in the Rodessa field. 

Mt. Sylvan (Smith County).—The Mt. Sylvan field is in northwest Smith 
County, about 15 miles northwest of Tyler and 4 miles southwest of the com- 
munity of Mt. Sylvan. The discovery well, the Humble Oil and Refining Com- 
pany’s T. J. Pool No. 1, was drilled to 7,668 feet, in the upper Glen Rose. It was 
completed on May 1, 1946, as an oil well through casing perforations from 7,339 
to 7,352 feet, opposite a sand section in the upper part of the Paluxy. Initial 
production was 522.5 barrels of 34.6° gravity oil in 24 hours through a j-inch 
tubing choke, with a gas-oil ratio of 145 cubic feet per barrel. Tubing pressure 
was 400 pounds and casing pressure 460 pounds. During the year, 4 dry holes and 
a second producer were completed in the field. These wells disclosed a very erratic 
sand development in the Paluxy formation. While insufficient wells have been 
drilled to definitely account for the oil accumulation, it appears that production 
is associated with lenticular sand development. The Humble Oil and Refining 
Company is the principal operator in this field. The oil is delivered by Humble 
Pipe Line Company to the Pure Pipe Line Company’s line in Van Zandt County. 

Norman Paul (Wood County).—The Norman Paul field is in central Wood 
County, about 5 miles northeast of the town of Quitman. The discovery well, 
Bobby Manziel’s A. L. Amason No. 1, reached 5,522 feet, in the Woodbine for- 
mation. It was completed on August 30, 1946, as an oil well through casing 
perforations from 5,237 to 5,246 and 5,466 to 4,588 feet, opposite sands in the 
upper Woodbine. On initial completion the well pumped 253 barrels of 16.5° 
gravity oil in 24 hours. . 

Following this discovery, the Sun Oil Company’s G. L. Clanton No. 1, located 
2,100 feet southwest of the Manziel well, was drilled to 5,513 feet, in the Wood- 
bine. It failed to find oil in the Woodbine but was completed on December 4, 
1946, as an oil well in the sub-Clarksville sand zone of the upper Eagle Ford. 
Production was through casing perforations from 4,833 to 4,850 feet and 4,854 
to 4,858 feet. On completion gauge, the well flowed 180.9 barrels of 33° gravity 
oil in 24 hours through a }-inch tubing choke, with a gas-oil ratio of 167 cubic 
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feet per barrel. The tubing pressure was 445 pounds and casing pressure 260 
pounds. The producing formation in this new field is on the upthrown southeast 
side of a northeast-southwest trending fault. The principal leaseholders are 
Bobby Manziel, Sun Oil Company, and Jackson and Fisher. The oil is trucked to 
Mt. Pleasant and is purchased by the Talco Asphalt and Refining Company. 

North Gallatin (Cherokee County).—The North Gallatin field is in the north- 
central part of Cherokee County, approximately 8 miles south of the city of 
Jacksonville. The discovery well, T. G. Shaw’s John H. Bolton No. 1, was drilled 
to 4,177 feet, in the Woodbine formation. It was completed on March 6, 1946, 
through casing perforations from 4,171 to 4,173 feet. On completion gauge, the 
well pumped 37.8 barrels of 40.1° gravity o’l and 340 barrels of salt water in 24 
hours. After producing only 388 barrels of oil, the well was plugged and aban- 
doned on December 26, 1946. Subsurface control in this area indicates a small 
local closure along an east-west trending fault. Several former abandonments in 
this area encountered small showings of oil in the Woodbine. 

Pine Hill (Rusk County).—The Pine Hill gas-condensate area is in extreme 
eastern Rusk County about 4 miles southwest of the Pine Hill community. The 
discovery well, H. C. Owens e¢ al., J. H. Rousseau No. 1, was drilled to 7,512 
feet, in the upper Travis Peak formation. It was completed on August 21, 1946, 
as a gas-condensate well through casing perforations from 7,382 to 7,389 feet, 
opposite an upper Travis Peak sandstone. Initial production was 3,100,000 cubic 
feet of gas per day, together with an estimated 25 barrels of 57° gravity con- 
densate per million cubic feet. Shut-in well-head pressure was 2,950 pounds. 

The producing formation in the Pine Hill field appears to be a lenticular sand 
on the west flank of the large Carthage nose. H. C. Owens is the principal lease- 
holder. At the end of the year the well was shut in. 

South Flynn (Leon County).—The South Flynn field is in the southwest part 
of Leon County, about 13 miles southwest of Centerville and 3} miles southeast 
of the Flynn community. The discovery well, the Daniel Oil Company’s F. A. 
Cox Estate No. 1, was drilled to 7,444 feet, in Comanche limestone. It was com- 
pleted on Decentber 12, 1946, as an oil well through casing perforations at various 
intervals from 7,036 to 7,428 feet, opposite an undifferentiated Eagle Ford- 
Woodbine section comprising dark laminated fossiliferous shale and sandy shale 
containing thin tight sandstone streaks. On initial completion, the well flowed by 
heads a total of 70.42 barrels of 33° gravity oil and 2.18 barrels of mud and wash 
water in 24 hours through a }-inch tubing choke. 

The presence of oil in this area was previously indicated by the Claude Bell 
et al., B. W. and J. O. Carson No. 1, located 8,000 feet northeast of the discovery 
well, which produced a small amount of oil from this section. At the end of the 
year a third well, the United North and South Development Company’s R. L. 
Oden No. 1, located 7,000 feet northwest of the discovery, was testing oil show- 
ings in this same undifferentiated section. This latter well penetrated the Fred- 
ericksburg limestone, but failed to encounter any effective porosity. 
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Subsurface information to date suggests anticlinal structure with some fault- 
ing in the area. Sinclair Pipe Line Company is currently purchasing the oil. 

South Henderson (Rusk County).—The South Henderson field is located 14 
miles south of the town of Henderson in west-central Rusk County. The dis- 
covery well, the Delta Drilling Company et al. C. G. Rayford No. 1, was drilled 
to 7,517 feet, in the Travis Peak formation. It was completed on May 17, 1946, as 
a gas-condensate well through casing perforations from 7,310 to 7,464 feet, op- 
posite an upper Travis Peak sandstone section. Initial production was 441,090 
cubic feet of gas, together with 7.54 barrels of 59° gravity condensate in 24 hours 
through a -inch tubing choke. Flowing tubing pressure was 2,138 pounds. Non- 
commercial showings of oil and gas were encountered in the overlying Pettit 
limestone zone which was only slightly porous. The structure appears to be a 
small, low-relief anticline. At the end of the year there was no pipeline outlet, 
and the condensate production was carried to lease storage. 

William Wise (Cherokee County).—The William Wise field is located in south- 
ern Cherokee County, approximately 8 miles southwest of the town of Rusk and 
2 miles south of the old, depleted Rusk field. The discovery well, the Watson 
Wise and Delta Drilling Company’s J. O. Huggins No. 1, reached the total depth 
of 5,117 feet in the Woodbine formation. It was completed on August 8, 1946, as 
an oil well with open hole from 5,109 to 5,117 feet. Initial production was 90.3 
barrels of 41.8° gravity oil in 24 hours through a -inch tubing choke, with a gas- 
oil ratio of 251 cubic feet per barrel. Tubing pressure was 450 pounds and casing 
pressure goo pounds. Following the discovery, 4 oil wells and 1 dry hole were 
completed in the area during the year. 

The structure in the William Wise field is a low-relief dome superimposed on 
the regional South Rusk nose. Watson Wise, the Delta Drilling Company, and 
the Allied Oil Company are the principal operators. The oil is trucked to Rusk 
and shipped by tank car to the British-American Oil Company’s refinery at 
Moose Jaw, Canada. 


FIELD DEVELOPMENTS 


Angus (Navarro County).—During the year oil and gas were discovered in the 
Wolfe City sand in the old Angus field which formerly produced both oil and gas 
from the shallower Nacatoch sand. The Tex Harvey Oil Company completed a 
30-barrel pumping oil well and a 30,000 cubic feet gas well, and 2 dry holes were 
drilled in the immediate area. The Wolfe City producing formation has an aver- 
age depth of 1,450 feet. Because of the lenticular and erratic sand in this area, 
the reserves are not important. 

Carthage (Panola County).—The active development program in progress dur- 
ing the last few years in the Carthage gas field continued in 1946. In all 110 wells 
were completed during the year, of which 68 were dual completions, 39 were single 
completions, and 3 were dry holes. On January 1, 1947, there were 245 producing 
wells in the field, consisting of 154 dual producers and g1 single completions. 
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Cumulative gas production to that date was about 170,795,000 MCF, and cumu- 
lative condensate production was approximately 3,275,000 barrels. A tabulation 
of completions by producing zones follows. 


Zone Gas Oi 
Completions Completions 

Rodessa 25 I 

Upper Pettit 159 _ 

Lower Pettit 197 I 

Travis Peak 10 6 

Total completions 301 8 


At the close of 1946, four gasoline plants were serving the field. These included 
the Lone Star Gas Company plant with a daily capacity of 50,000,000 cubic 
feet, the Chicago Corporation plant with a daily capacity of 125,000,000 cubic 
feet, the Arkansas Fuel Oil Company plant with a daily capacity of 25,000,000 
cubic feet, and the United Gas Company plant with a daily capacity of 150,000- 
ooo cubic feet. Recycling operations are also carried out in connection with the 
Lone Star Gas Company’s plant. 

During 1946, oil was discovered in the lower Pettit in the Skelly Oil Company’s 
S. E. Matthews Unit No. 1 on the northwest side of the field. Oil was also dis- 
covered in the Hill (Rodessa) section in the Paul A. Pewitt, Carthage Gas Unit 
No. 3, on the southeast side of production. Based on the results of extensive 
drilling in both these reservoirs to date, the occurrence of oil in these zones will 
be confined to a limited area. 

East Texas field——Developments in the East Texas field during 1946 include 
the completion of 62 oil wells and 1 dry hole, and the abandonment of 613 wells. 
On January 1, 1947, 4,105 wells had been abandoned, leaving 23,366 producing 
wells. Cumulative production to January 1, 1947, was about 2,357,500,000 bar- 
rels. Following is a tabulation of the well status at the end of 1946, with com- 
parative figures at the close of 1945. 


1045 1946 
Flowing 14,717 13,690 
Pumping 8,872 9,365 
Dea 337 
23,926 23,366 


On January 1, 1947, there were 77 salt-water injection wells in the field 
through which 459,323 barrels of salt water were being returned daily to the 
Woodbine formation. This was 95.81 per cent of the total water produced, and 
the injection of this large volume of water assists materially in maintaining the 
reservoir pressure. 

Hawkins (Wood County).—Increased drilling activity in the Hawkins field, 
which began in 1945 upon rescission of P.A.W. restrictions, continued during 
1946. In all, 139 oil wells and 7 dry holes was completed during the year, and 1 
well was junked and abandoned. Since the field’s discovery in December, 1940, 
to January 1, 1947, total field completions include 597 oil wells, 4 gas wells, and 
36 dry holes. During this period, 3 oil wells, g high gas-oil ratio wells, and 3 gas 
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wells were abandoned. Cumulative production from the Hawkins field as of 
January 1, 1947, was approximately 61,750,000 barrels of oil. 

A projected Smackover limestone test, the Humble Oil and Refining Com- 
pany’s P. H. McKnight No. 1, on the north flank of the structure, was drilling 
at the end of 1946 in the Travis Peak formation at the depth: of 10,452 feet. A 
drill-stem test of the sub-Clarksville (upper Eagle Ford) sand recovered a small 
quantity of oil and suggested the possibility of pumping production. A small 
amount of gas and condensate was recovered on a drill-stem test of a Rodessa 
calcareous sandstone encountered from 8,935 to 8,965 feet. 

Manziel (Wood County).—Developments in the Manziel field during 1946 
were featured by the discovery of oil in the sub-Clarksville sand of the Eagle 
Ford formation. The discovery well, Rogers Lacy and R. J. Caraway’s J. G. 
Shamburger No. 1-A, a failure in the Paluxy formation, was plugged back and 
completed as a sub-Clarksville oil producer on August 13, 1946. On completion 
gauge, the well pumped 113 barrels of 16.2° gravity oil and 1.14 barrels of salt 
water in 24 hours through casing perforations from 4,146 to 4,166 feet. Samples 
and the electric log indicate about 20 feet of fine-grained, silty saturated sand. 
Following this discovery, 4 additional oil wells were completed in this zone. 

Production was also discovered in the Woodbine formation by the Magnolia 
Petroleum Company’s Malone-Taylor Unit No. 2, which was completed on 
August 14, 1946, after plugging back from the total depth of 6,580 feet, in the 
Paluxy formation. On initial test, the well pumped 261.36 barrels of 26° gravity 
oil and 65.34 barrels of water in 24 hours through casing perforations from 4,784 
to 4,790 feet, opposite a sand at the top of the Dexter section of the Woodbine. 
The principal producing zone in this field is the Paluxy formation, and the Wood- 
bine production (found only in this well) is believed to be local and associated 
with minor faulting. 

During the year, 8 oil wells and one dry hole were completed in the field. Of 
the oil wells, 2 produce from the Paluxy formation, 5 from the sub-Clarksville, 
and 1 from the Woodbine. Cumulative production to January 1, 1947, was about 
1,660,000 barrels. 

New Richland (Navarro County).—During 1946, the Temple Hargrove, Guy 
E. Wallace No. 1, west of the depleted Woodbine oil field, was drilled to 6,184 
feet, in the Travis Peak formation, and became the discovery well in a Rodessa 
oil sand. It was completed on October 5, 1946, through casing perforations from 
5,447 to 5,454 feet. Initial production was 39.25 barrels of 23° gravity oil and 
157 barrels of salt water in 24 hours through a 1-inch choke. Tubing pressure was 
23 pounds and casing pressure 1,475 pounds. Temple Hargrove, the Gulf Oil 
Corporation, the Crown Central Petroleum Corporation, Wheelock and Collins, 
and the Humble Oil and Refining Company are the principal leaseholders in the 
area. The oil is purchased by the Humble Pipe Line Company. 

Opelika (Henderson County).—During the year, oil was discovered at Opelika 


| 
| 
i 
| 
| 


DEVELOPMENTS IN EAST TEXAS IN 1946 1069 
in the Rodessa section which had previously yielded gas-condensate production. 
The Rodessa oil discovery, the Lone Star Producing Company’s Ira Buckalew 
No. 1, on the northwest flank of the structure, was dually completed on March 19, 
1946. Initial production from the lower Rodessa porous zone was 331 barrels of 
41.9° gravity oil in 24 hours through a }-inch choke and casing perforations from 
8,827 to 8,853 feet. Casing pressure was 775 pounds and the gas-oil ratio 1,228 
cubic feet per barrel. Initial production from the Pettit zone through casing 
perforations from 9,351 to 9,389 feet was 35,000,000 cubic feet of gas per day on 
open flow, together with an estimated 12-15 barrels of condensate per million 
cubic feet. Shut-in tubing pressure was 3,500 pounds. 

During the year, 8 producing wells were completed in the Opelika field. These 
include 2 dual Rodessa oil and Pettit gas-condensate completions, 5 single Ro- 
dessa completions, and 1 single Rodessa gas-condensate completion. | 

Quitman (Wood County).—During the year, oil was discovered in the Quitman 
field in a 6-foot stray sand in the lower part of the Eagle Ford formation, approxi- 
mately 210 feet above the Woodbine. The discovery well, the Shell Oil Company’s 
J. R. Blalock No. A-3, was completed on July 31, 1946, through casing perfora- 
tions from 4,185 to 4,195 feet. On completion gauge, the well pumped 81.17 
barrels of 27° gravity oil in 24 hours. Oil had previously been discovered in this 
field in the Paluxy formation, which is the principal producing zone, and also in 
a lower Eagle Ford sand lying stratigraphically below the stray sand producing 
in the new discovery. 

During the year, g oil wells and 2 dry boles were completed in the Quitman 
field. Of the oil completions, 6 were in the Paluxy formation, 2 were in the so- 
called lower Eagle Ford sand, and 1 was completed in the newly discovered stray 
sand. On January 1, 1947, there were 68 wells in the Quitman field producing 
from the Paluxy formation. Cumulative production to that date was about 
7,212,000 barrels. 

At the close of the year, a projected Smackover limestone test, the Shell Oil 
Company’s J. B. Goldsmith No. 12, in the southwest portion of the field, was 
drilling in the lower Glen Rose at 8,361 feet. From results of a drill-stem test of 
the upper Rodessa at 7,820~7,873, it appears that a broken sand section in this 
interval may yield commercial gas-condensate. 


SIGNIFICANT WILDCAT WELLS 


Jurassic tests—During the year, 6 Jurassic exploratory wells were drilled at 
widely scattered locations in the East Texas district. Aside from the Barnsdall, 
Sohio, and Phillips’ Ivy Pickering No. 1, which resulted in the discovery of the 
Flower Acres field in Bowie County as previously discussed, perhaps the most 
interesting Jurassic test was the Phillips Petroleum Company’s Amelia Englander 
No. 1. This well is 3 mile north of the village of Flint, in southwest Smith 
County (No. 1, Fig. 1). It was drilled to the total depth of 13,781 feet, in red 
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and green sandy clay and green silty sandstone of probable Cotton Valley age, 
and is the deepest test in the East Texas basin. No showings of oil or gas were 
reported. 

The Texas Company’s W. M. White No. 1, in the Fairfield gas-condensate 
area of Freestone County (No. 2, Fig. 1), was drilling at the close of the year at a 
depth of 13,205 feet, in hard dense limestone probably Smackover in age. The 
lower Cotton Valley-Buckner-Smackover section in this well is composed princi- 
pally of dense argillaceous limestone, odlitic limestone, dolomite, and minor 
amounts of black shale and anhydrite. No redbed facies was encountered, but 
there were some porous dolomitic and odlitic limestone zones in the lower part 
of the section without any reported showings. 

The Sinclair-Prairie Oil Company’s D. D. Shofner No. 1, a deep test in the 
south-central part of the Chapel Hill field of eastern Smith County (No. 3, 
Fig. 1) and discussed at length in the development paper for 1945, was completed 
during the year as a gas-condensate well in the Pettit limestone, one of the 
regular field zones. This well had previously reached the total depth of 13,577 
feet, in a Jurassic section of sand, shale, and salt believed to be Eagle Mills in 
age. Showings of gas were encountered in the Cotton Valley formation and in a 
limestone section probably Smackover in age, but mechanical difficulties pre- 
vented thorough testing of these deeper zones. 

Lower Glen Rose and Travis Peak tests—In 1946 there were 27 lower Glen 
Rose and Travis Peak tests drilled at various locations in the East Texas basin. 
Four of these wells resulted in new discoveries, as previously mentioned. Among 
important tests in the active category at the end of the year was the Standard 
Oil Company of Texas’ New Birmingham Development Company No. 1, situated 
4 miles northwest of Maydelle in western Cherokee County (No. 4, Fig. 1). At 
the close of the year this well had reached 10,017 feet, in the Travis Peak forma- 
tion and had set casing preparatory to testing gas showings in the Travis Peak 
and Rodessa sections. Cores and a drill-stem test of the Rodessa from 8,638 to 
8,662 feet suggested this to be the most promising zone. 

W oodbine tests.—In a continuing effort to extend Woodbine production in the 
south part of the East Texas basin, 4 Woodbine wildcats were drilled in 1946 in 
Houston County and 2 in Leon County. All resulted in dry holes except the 
previously discussed Daniel Oil Company’s F. A. Cox Estate No. 1, which is 
officially credited as the discovery well for the South Flynn field of Leon County. 

Among the dry holes, perhaps the most significant was W. T. Moran and J. S. 
Ivy’s G.L. Murray and Sons No. 3, in the Creek area of southwest Houston County 
(No. 5, Fig. 1). Earlier wells in this area had discovered a thick, porous Woodbine 
sand section with minor showings of oil at the top and had initiated the Wood- 
bine exploratory campaign which has been in progress for the past 2 years in the 
south part of the East Texas district. The Murray and Sons No. 3 penetrated the 
deeper Edwards (Fredericksburg) limestone but failed to encounter any effective 
porosity in that zone. 
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DEVELOPMENTS IN UPPER GULF COAST OF TEXAS IN 1946! 


A. P. ALLISON? anp C. B. CLAYPOOL' 
Houston, Texas 


ABSTRACT 


In 1946, 679 wells of all classifications were drilled in the Upper Gulf Coast of Texas. Of this 
number, 320 were classified as exploratory wells and 350 as field-development wells. 

Among the exploratory wells, 121 were new-field wildcats, of which 14, or 11.6 per cent, were 
successful and 107 were failures; 112 were new-pool wildcats, of which 40 or 35.7 per cent, were suc- 
cessful and 72 were failures; 83 were extension wells or outposts. Of this number 39, or 47 per cent, 
were successful and 44 were failures. 

Drilling showed a marked decline in 1946, with 679 operations compared with g11 during 1945. 
The greater part of this decline was in field-development wells, 359 compared with 563 in 1945. Ex- 
ploratory drilling remained about the same with 316 operations compared with 348 in 1945. 

New-field discoveries decreased from 26 in 1945 to 14 in 1946, while new sand discoveries in 
proved fields increased from 72 in 1945 to 80 in 1946. The new-field discovery rate in 1946 was 1 out 
of 8.6 wildcat wells drilled as compared with 1 out of 5 in 1945. 

Of the 14 fields discovered in 1946, 6 were gas-condensate producers and 8 were oil fields. The 
Frio trend led the discovery list with 8 fields, and there were 2 each in the Yegua, Wilcox, and the 
Edwards of Lower Cretaceous age. 

Most of the producing areas were localized by reflection seismograph after subsurface studies had 
indicated their possible presence. 

The average quality of these fields is not impressive and their effect on production rates and re- 
serves will probably be small. At the end of the year 1 was abandoned and 8 were still in the 1-well 
stage, and the field showing the greatest development had 6 wells completed. 

Production in 1946 remained about the same as in 1945, approximately 183,000,000 barrels. 

Reflection seismograph work showed a decline of 5 per cent in crew weeks as compared with 1945. 
Gravity exploration showed a decline of 32 per cent as compared with 1945. 

Leasing activities along the Frio and Yegua-Wilcox trends remained about the same as in the 
preceding year. 

A new objective, the Edwards limestone of Lower Cretaceous age, was added to the list of pro- 
ducing formations in 1946. This trend will cover the extreme northern part of the area. Two fields and 
one new pool, all producing gas and condensate, were discovered. 


INTRODUCTION 


The Upper Gulf Coast of Texas includes 25 counties in southeast Texas, ex- 
tending northeastward from Matagorda and Brazos counties to the Louisiana 
state line. This district is shown in Figure r. 


DEVELOPMENT 


Both field development and exploratory drilling declined in 1946, with 679 
operations as compared with g11 in 1945. The greater part of this decline was in 
field-development wells, or wells offsetting production. In this classification 359 
wells were drilled in 1946 as compared with 563 in 1945. Exploratory drilling 
compared more favorably, with 316 operations as compared with 348 in 1945. 


1 Manuscript received, March 20, 1947. Presented by title before the Association at Los Angeles, 
March 24-27, 1947. 

2 Sun Oil Company. 

3 Independent. The writers acknowledge with thanks the help and criticism of their associates in 
preparing and assembling the material for this paper, and their indebtedness to the Sun Oil Com- 
pany, the committee on statistics of exploratory drilling, and the Oil Weekly, on whom they have 
drawn heavily for information. 
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Following the classification of the committee on statistics of exploratory drill- 
ing, the exploratory wells were classified as follows: 121 were new-field wildcats, 
of which 107 were dry and 14, or 11.6 per cent, were successful; 112 were new- 
pool wildcats, of which 72 were dry and 40, or 35.7 per cent, were successful; and 
83 were outposts, of which 44 were dry and 39, or 47 per cent, were successful. 

It is interesting to note that the last two classifications, namely, new-pool 
wildcats and outposts, had a much bigher rate of successful completions than the 
first classification—new-field wildcats. This, of course, is because the former are 
on known structure and adjacent to production, thus reducing the risk; while the 
latter are at a distance from production and on little known structure, or one 
which has not produced. 


NEW FIELDS DISCOVERED 


Six of the new fields were classified as gas-condensate fields and 8 as oil fields. 
Eight of the newly discovered fields are producing from the Marginulina-Frio 
zone of Oligocene age, 2 from the Yegua, and 2 from the Wilcox, both of Eocene 
age, and 2 from the Washita-Fredericksburg of Lower Cretaceous age. 

The average quality of these fields is not impressive and their effect on pro- 
duction rates and reserves will probably be small. At the end of the year 1 was 
abandoned and 8 were still in the 1-well stage. The field showing the greatest 
development had 6 wells completed. 

Of the 25 counties in this district, 10 were credited with discoveries. Mata- 
gorda County led the list with 3 discoveries, Brazoria and Chambers counties 
followed with 2 each, and the other 7 with 1 each. The new discoveries, with 
pertinent data, are listed in Table I. Their locations are shown in Figure tr. 

The Midfields field in Matagorda County was the first discovery of the year, 
and was more rapidly developed than any. At the end of the year 6 wells had been 
completed in a 9,100-foot Frio sand which occurs approximately 2,700 feet below 
the top of the Frio. 

The McCoy field in Liberty County had 5 completions and 3 dry holes at the 
end of the year. Its structure is indicated to be the downthrown side of a strike- 
fault block. Although indications are that production will cover a large area, the 
oil zone is thin and contour drilling will be necessary for oil-well completion. 

The South Mayes field in Chambers County had 2 oil wells, 1 gas well, and 
2 dry holes at the close of the year. Production is from the second upper Frio 
sand. Producing levels and results indicate the field is divided by numerous small 
faults and separated and controlled by a large strike fault. Only a small area is 
proved productive by present wells, but at the turn of the year a long south- 
west outpost is drilling and the field may become important. This field is closely 
associated with, and separated by faulting from, the Mayes and White Lake 
fields. 

The North Port Neches field in Orange County had 2 wells completed and a 
third drilling at the end of the year. Production is from the lower Hackberry or 
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lower Marine Frio. This is considered the most important discovery of the eastern 
Texas Gulf Coast, as it establishes the lower Marine Frio as an objective where it 
pinches out on major structures along this strike. North Port Neches is not a 
new field in a strict sense, but only an outer flank wedge-out of a deep sand on 
the Port Neches field, which is a deep-seated salt dome. The discovery well bad 
in excess of 250 feet of sand with approximately 150 feet of gas and oil saturation. 
Active leasing followed this strike, and the near-by Orange field is to be tested 
for similar possibilities early in 1947. 

East Red Fish Reef field in Chambers County might be classified more prop- 
erly as a new pool in a new fault block on the Red Fish Reef structure. Regard- 
less of its classification, it is an important discovery. 

The discoveries at Glendale in Trinity County, and at Madisonville in Madi- 
son County, are important in that they have added a new objective—the Edwards 
limestone of Lower Cretaceous age—for prospecting in the upper part of the area. 
To date only one well has been completed in each field. 

The Sam Houston field in Walker County is the first commercial production 
in that county. Production is from the upper sands in the Yegua of Eocene age. 
At the close of the year 3 wells were producing on the pump, 3 were dry holes, 
and 4 were in the process of completion. 


EXTENSIONS AND NEW SANDS 


A list of the new pools, or new sands discovered in known fields is shown in 
Table II. In Table III are listed all important extensions to known pools. The 
locations of these new sands and extensions are shown in Figure 1. 

Approximately 20 per cent of the discoveries listed in Tables II and III were 
drilled on piercement-type salt domes, while the faulted and low-relief structures 
accounted for the balance. The new pools and extensions accounted for the 
greater part of the new reserves added in 1946. 


EXPLORATORY METHODS 


Of the 121 new-field wildcats drilled in 1946, 30.5 per cent were drilled on 
seismic prospects; 32.2 per cent were drilled on seismic and subsurface prospects, 
while subsurface, gravity, geochemical, and core-drill prospects accounted 
for 37.3 per cent. One out of 9 new-field wildcats was productive. Reflection- 
seismograph operations showed a decline of 5 per cent in crew weeks as compared 
with 1945. Gravity exploration showed a decline of 32 per cent as compared with 
1945. 

Two interesting deeper-pool tests were drilled during the year. Both tested 
pronounced structures for Wilcox production. 

At Raccoon Bend in Austin County, the Humble Oil and Refining Company’s 
L. R. Sherrod No. Y-16, near the crest of the dome, was drilled to 11,447 feet. 
Crystalline salt was encountered at 11,440 feet. The salt was overlain by 110 
feet of chalk containing a Cretaceous fauna similar to that found in marl and 
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chalk cap rock at South Liberty in Liberty County, and at McFaddin Beach in 
Jefferson County. This is the deepest salt found on a dome in Texas. 

At Tom Ball in Harris County, the Humble Oil and Refining Company’s 
Edward F. Milo No. 10, in the southeast part of the field, was drilled 15,459 feet 
The top of the Wilcox formation was at 8,489 feet, and the well was still in this 
formation at the total depth, a penetration of 6,970 feet. The Wilcox section was 
composed of shale and hard sands with a very low permeability. A few minor gas 
shows were encountered in the sands. The well was plugged back and completed 
as a gas-condensate producer in a Yegua sand at 6,146-59, which is approxi- 
mately 600 feet below the regular oil-producing sands of the field. 

At the close of the year, the Sun Oil Company’s J. A. Fannin No. 1 wildcat, 
23 miles west of the town of Madisonville, Madison County, was drilling at 
2,900 feet in limestone which was thought to be salt-dome cap rock. 
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DEVELOPMENTS IN LOUISIANA GULF COAST IN 1946! 


G. FREDERICK SHEPHERD? 
New Orleans, Louisiana 


ABSTRACT 


The 684 completions in 1946 in South Louisiana showed an increase of 11.54 per cent over 1945. 
Seventy-nine (11.55 per cent) were wildcats, 15 (19 per cent) of which discovered new fields, including 
Queen Bess Island, Jefferson Parish, a 1945-46 year-end discovery not included in 1945 data. Of the 
new fields, 8 are oil, 2 are dry gas, and 5 are gas-condensate. Four of the new oil fields are in Beaure- 
gard Parish. 

On old producing structures, 513 new wells were completed and 92 old wells were plugged back 
from other formations or drilled deeper. Eighty-seven (94.57 per cent) of the work-overs were success- 
ful, 7 of which discovered new sands. Seventy-five of the new wells were drilled as field wildcats, 22 
(29.3 per cent) of which resulted in the discovery of new sands or field extensions, distributed in more 
than 30 different fields, and 46 were dry holes. Seventy-five per cent of the development wells were 
successful, with.113 dry and abandoned. 

In 1946, the Week’s Island field, Iberia Parish, was reclassified from a gas-distillate field to an 
oil field. A major westward extension of Tuscaloosa sand production resulted from the Union Pro- 
ducing Company’s Belgard No. 1 completion in Big Island field, Rapides Parish. Deep-drilling con- 
ditions of South Louisiana attracted wide attention when the world’s record for deep production was 
established in Week’s Island field where the Shell Oil Company completed Smith No. 1 through 
perforations at 13,763-13,778 feet. 


1946 DISCOVERIES 


The following are the fifteen discovery wells of 1946 in South Louisiana. 


Total Depth 
Oil Field Parish (Feet) and 
Completion Date 
South Oberlin Allen Humble Oil & Rfg. Co. 13,150 
Mrs. J. A. Bell 1- 2-19-46 
Bear Head Creek Beauregard Magnolia Pet. Co. 8,900 
Powel] Lbr. Co. 1 6-22-46 
Longville Beauregard Barnsdall Oil Co. 8,430 
Long Bell 1 12-11-46 
North Oretta Beauregard Magnolia Pet. Co. 8,060 
M. J. Witzki 1 1-29-46 
Singer Beauregard Magnolia Pet. Co. 11,625 
Lutcher-Moore 2-C 1-29-46 
Bayou de Fleur Jefferson-Plaquemines The California Co. 10,680 
E. P. Brady 1 3-13-46 
Little Temple LaFourche Humble Oil & Rfg. Co. 12,007 
La. Delta Farms 1 4-19-46 
Hahnville St. Charles Union Oil Co. of Cal. 0,081 
Milliken & Farwell 1 2-20-46 
Gas-Condensate Field 
Bayou Choupique Calcasieu Union Sulphur 10,037 
Eugene Ellender 1 9-14-46 
Alliance Plaquemines The California Co. 14,187 
4E. P. Brady Lse. 10-14-46 


1 Manuscript received, March 20, 1947. Presented by title before the Association at Los Angeles, 
March 24-27, 1947. 


2 Consulting geologist. 
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Total Depth 
Oil Field Parish (Feet) and 
Completion Date 
Swords St. Landry Stanolind Oi] & Gas Co. 9, 861 
Ezeb Guillory 1 12-30-46 
Big Point St. Tammany Atlantic Rfg. Co. 11,052 
1-A State Lse. Q-23-40 
Lake Pontchartrain 318 
Queen Bess Island Jefferson The Texas Co. 14,490 
1 State Lse. 356 12-31-45 
(1-3-46) 
Johnson’s Bayou Cameron Continental-Yegua 9,303 
Cameron Ph. 4-12-46 
School Board 1 
South Shuteston St. Landry Sun Oil Co. 10,130 
Mrs. A. M. Darby 1 7- 8-46 


The Little Temple field, LaFourche Parish, has already been abandoned, the 
small reserves having been depleted by the discovery well. Two attempts to 
extend production resulted in dry holes. The Swords Field, St. Landry Parish, 
is considered by some geologists as a structural extension of the Bayou Mallet 
field rather than a new field on a separate structure. Likewise, the South Shutes- 
ton discovery in St. Landry Parish may be considered a structural extension of 
the Shuteston field rather than a new discovery. The Queen Bess Island field is 
here listed as a 1946 discovery as it was not included in the 1945 development 


paper. 
IMPORTANT NEW RESERVES 


Nineteen Hundred and Forty Six was not an outstanding year for South 
Louisiana in spite of the large number of wells drilled and worked over. Major 
reservoir additions were recorded in only four fields. The Weeks Island field, 
Iberia Parish, not only had large new reserves proved, but gave added impetus to 
flank drilling on piercement salt domes. The Bayou de Fleur tield, a 1946 dis- 
covery in Jefferson and Plaquemines parishes, may be considered a major contri- 
bution to the reserves of the state, with two new sands opened since its discovery. 
Development drilling in the Vinton field, Calcasieu Parish, gave the field an 
extension of reserves of major proportions. The gas reserves in the Lirette field, 
Terrebonne Parish, were greatly augmented as a result of development in 1946. 


FIELD EXTENSIONS 


Field extensions or production in hitherto unproved fault segments were 
made during the year, by both new wells and work-overs, in the following fields 


Field Parish Field Parish 
North Richie-North Tepetate Acadia West Cote Blanche Bay St. Mary 
Bayou des Glaises Iberville Dog Lake Terrebonne 
Lafitte pene Lake Barre Terrebonne 
Delta Farms aFourche Lapeyrouse Terrebonne 
Plumb Bob St. Martin Lirette Terrebonne 


Bayou Sale-Horseshoe Bayou St. Mary 
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NEW SANDS 


New sands produced in 1946 in the following fields. 


Field Parish Field Parish 

Bayou Mallet Acadia Bayou Perot Jefferson 

an Acadia South Jennings Jefferson Davis 
North Crowley Acadia South Roanoke Jefferson Davis 
North Richie-North Tepetate Acadia North Cankton Lafayette and St. Landry 
Oretta Beauregard Alliance Plaquemines 
Towa Calcasieu Stella Plaquemines 
Cameron Meadows Cameron Venice Plaquemines 
Mamou | Evangeline Plumb Bob St. Martin 
New Iberia Iberia St. Martinville St. Martin 
Weeks Island Iberia Belle Isle St. Mary 
Bayou Blue Iberville Caillou Island Terrebonne 
St. Gabriel Iberville Lirette Terrebonne 
Bayou de Fleur Jefferson and East White Lake Vermilion 

Plaquemines 


TUSCALOOSA PRODUCTION EXTENDED 


In general, new sands or field extensions are of local or operator interest and 
seldom contribute to geological knowledge which aids in exploration thinking. 
Wells which open a new trend or extend production of a formation into new 
territory have a much greater significance from this standpoint. One such well, 
completed in 1946 in South Louisiana, was the Union Producing Company’s 
H. G. Belgard No. 1 in the Big Island field, Rapides Parish. This well extended 
Lower Tuscaloosa production 42 miles southwest from the Carthage Point field, 
Adams County, Mississippi, where this formation yields gas. The nearest prior 
production in Louisiana from this formation is at the Lake St. John field, Con- 
cordia Parish. The Tuscaloosa production in the Big Island field opens a large 
territory for exploration, not only between this field and the previous production 
on the east, but also westward across south-central Louisiana. 


PROBLEMS OF SOUTH LOUISIANA DRILLING 


Activity in 1946 continued to show that South Louisiana is a territory for 
major companies or large companies with great financial backing. Five hundred 
seventy-three (83.8%) of the wells and work-overs completed last year were 
by major companies, and many of the wells drilled by small companies and inde- 
pendents received financial assistance from major companies in bottom-hole or 
dry-hole contributions. 

The great depth to which wells are drilled in this area is one of the reasons 
for the foregoing. The world’s record for deepest production was established in 
1946 at the Weeks Island field, Iberia Parish, where the Shell Oil Company’s 
Smith-State No. 2, drilled to 14,301 feet, was completed through perforations at 
13,762-13,778 feet. Of the 684 new wells and work-overs, only 72 (10.5%) were 
drilled to depths less than 5,000 feet and 325 (47.5%) were bottomed between 
5,000 and 10,000 feet, and 287 (42%) were drilled to depths between 10,000 and 
15,000 feet. This trend in deep drilling is perhaps best indicated by the depths 
of the new discoveries, as shown in the following table. 
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Depth No. of Percentage No. of Field 

(Feet) Wells of Total Discoveries 
1,000 2 | © 
1,000- 2,000 11 1.6 © 
2,000- 3,000 35 5.1 ° 
3,000- 4,000 13 1.9 ° 
4,000- 5,000 11 1.6 ° 
5,000- 6,000 32 4.7 ° 
6,000- 7,000 18 2.6 ° 
7,000— 8,000 46 6.7 ° 
8,000- 9,000 93 13.6 
Q,000-10,000 130 19.9 3 
10,000-I1 ,COO 150 23.2 3 
II ,000-12,000 71 10.4 2 
12,000-13 ,000 37 5-4 I 
13,000-14,000 14 2.0 I 
14,000-15 ,000 6 -9 2 
684 99.9 15 


The total footage drilled, including the total depth of work-overs, was 
6,138,387 feet, or an average of 8,970 feet per well. This does not include the 
footage drilled in the many side-tracked holes which were drilled prior to the 
final completion of many of the wells. Of the foregoing total, 2,030,017 feet (33%) 
resulted in dry holes, being an average of 9,103 feet per dry hole for the 223 
(32.6%) abandonments. 

The great depth of many of the wells drilled in South Louisiana is only one 
of the reasons why this is major-company territory. Geologically, the deep-seated 
salt domes are extremely complicated structures. In many fields of this type each 
well can be justly considered a wildcat, as production trends can not be mapped 
with enough assurance to permit normal development drilling. For example, the 
Napoleonville field, Assumption Parish, is a proved structure, with small areas of 
production. During the year, however, 8 wells were drilled, all of which were dry 
and 2 locations were abandoned. Since the discovery of the Queen Bess Island 
field in Jefferson Parish the two wells drilled were dry holes, 14,577 feet and 11,807 
feet deep. The same is true of the Little Temple field in LaFourche Parish; and 
in the Delta Duck Club field, Plaquemines Parish, 6 wells were drilled, 5 of which 
were dry holes, and 2 locations were abandoned. All three wells drilled this year 
in the Bayou Couba field, St. Charles Parish, were dry boles. Three out of 4 wells 
drilled in the South Jeanerette field, St. Mary Parish, were dry. 

Not only is the structure of salt-dome fields very complicated, but because of 
the very steep dips of the beds, tilted up by the salt plugs, the sand sections are 
very thin, resulting in extremely narrow bands of production on the surface. 
Many wells must be sidetracked, commonly several times, in an attempt to find 
production, and such operations are extremely expensive. 

In contrast to the large percentage of dry holes on proved structures may be 
cited the Egan field, Acadia Parish, where 26 new wells were drilled with only 3 
dry holes; North Richie and North Tepetate fields with 9 of 10 wells successful; 
Iowa field, Calcasieu Parish, where only 1 of 10 operations was abandoned; 
Vinton field, in Calcasieu Parish, where 21 of 23 wells were successful; and Good 
Hope field, St. Charles Parish, with 1 dry hole of 9 new wells drilled. 

Another cause for the high cost of drilling in South Louisiana is the fact that a 
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large percentage of the wells are water locations requiring either expensive piling 
or matting, or the locations are reached by dredged canals and the wells drilled 
from barges. Two hundred fifty (36.5%) of the wells drilled last year were water 
locations, and in several fields land locations were only possible at the expense of 
elaborate roads such as at the Good Hope field. 

Another example of the expensive type of operations in South Louisiana is 
noted at the Bayou des Glaises field, Iberville Parish, where the Humble Oil and 
Refining Company builds an island from which directional holes are drilled to 
the producing sands. Drilling in this field requires 4 months for completion and 
the cost of this type of operation well exceeds a } million dollars. 

The picture is not all black, however, as obviously drilling even under these 
conditions can be profitable. The saving factor, perhaps, at least as far as salt- 
dome fields are concerned, is not only the extremely thick oil columns, but also 
the presence of multiple sands which yield very large per-acre-foot recovery fac- 
tors for the reservoirs. For example, in the Avery Island field, Iberia Parish, the 
discovery well was drilled between two dry holes, and two dry holes have been 
drilled since the discovery and yet the reserves in this field rank in the class of 
major proportions. Multiple sands and high recovery-per-acre factors are char- 
acteristic of many piercement-type salt domes in South Louisiana. 


GENERAL 


Drilling was distributed evenly throughout the year, with the greatest activity 
in November. The following table shows the distribution of drilling activity by 
months. 


Month Completions Dry Holes Total 
January 42 6 48 
February 45 19 64 
March 34 25 59 
April 45 19 64 

ay 4° 14 54 
une 30 18 48 
uly 35 22 57 

August 28 19 47 
September 34 21 55 
October 46 19 65 
November 46 25 71 
December 36 16 52 

Totals 461 223 684 


Eight dual completions were successfully attempted this year, 2 in the Port 
Barre field, St. Landry Parish, and 6 in the Lake Chicot field, St. Martin Parish. 

In anticipation of drilling operations in the gulf of Mexico there has been an 
unusually large amount of geophysical activity in the open water off the shores of 
South Louisiana. This type of exploration has taxed the ingenuity of the geo- 
physical instrument manufacturers as well as the technical skill of the operators. 
Drilling in the Gulf has already begun and more operations of this type are 
anticipated in the coming year. 
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DEVELOPMENTS IN ARKANSAS AND NORTH 
LOUISIANA IN 1946! 
JOHN R. WILLIAMS? 
Shreveport, Louisiana 
ABSTRACT 


In all, 1,000 wells were drilled in the area in 1946. This is a 45% increase in drilling activity over 
the 1945 total of 692 wells. One hundred seventy-two wildcats were drilled, of which 55 were in Arkan- 
sas and 117 in North Louisiana. This is comparable with 34 in Arkansas and 81 in North Louisiana in 
1945. Wildcatting thus increased by 50%. 

In Arkansas 5 new oil fields and 9 new oil-producing zones in old fields were discovered. North 
Louisiana had 5 new oil fields, 1 new gas field, 2 new distillate fields, 2 new oil-producing zones in old 
fields, 1 new gas-producing zone in an old field, and 1 new distillate producing zone in an old field. 
This is a total of 26 new discoveries. 

Subsurface work led to most of the new discoveries. In Arkansas and North Louisiana 61,642,142 
barrels of crude oil were produced. This is an increase of 7,372,472 barrels over 1945 figures. 

Geophysical activity in Arkansas totaled 470 crew weeks, with the seismograph contributing 333 
crew weeks to the total. In North Louisiana crew weeks totaled 1,779, with the seismograph con- 
tributing 913 and the gravity meter 859 crew weeks. 


INTRODUCTION 


The district embraced by this paper includes North Louisiana north of an 
east-west line across the state from the south boundary of Sabine Parish east to 
the southern line of Concordia Parish and the entire state of Arkansas. Vernon, 
Rapides, and Avoyelles parishes are now included with the South Louisiana 
district. North Arkansas is added for the first time this year. These changes have 
only a slight effect on the comparative figures for 1946 and previous years. 


DEVELOPMENT 


In all, 1,000 wells of all classes were drilled in the area in 1946. This is com- 
parable with 692 in 1945 and 547 in 1944. This is an increase of 308 wells. This 
represents an increase in drilling activity of 45% over 1945. 

One hundred seventy-two wildcat wells were drilled in the area in 1946. Of 
this total, 55 were drilled in Arkansas and 117 in North Louisiana. During the 
preceding year, 34 wildcats were drilled in Arkansas and 81 in North Louisiana, 
a total of 115. This is an increase of 50% in wildcatting activity. Table I is a 
classification of the wells drilled in 1946. 

Table II classifies the new discoveries made during 1946. 

Table III shows the gross oil production in the area for 1946 with comparative 
figures for the 2 preceding years. A substantial increase of 7,372,472 barrels of oil 
produced in the area is to be noted. Most of this increase is due to the great ex- 
pansion of the Delhi field. 

The Delhi field during the year was joined with West Delhi and this in turn 
with Big Creek. In this paper these fields are treated as a unit and termed the 

' Presented by title before the Association at Los Angeles, March 24-27, 1947. Manuscript re- 
ceived, April 29, 1947. 

2 The Texas Company. 
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Delhi field. This field (1944 discovery) is one of the major strikes of this area and 
it now extends from Sec. 11, T. 16 N., R. 7 E., northeast to Sec. 15, T. 17 N., R. 
10 E., a distance of 174 miles. The width varies from ? mile to 2} miles. The main 
part of the field lies in Richland Parish. The field is not a structural fold but a 


TABLE I 
NuMBER OF WELLS AND TOTAL FEET DRILLED IN 1946 
Arkansas North Louisiana Total 
, No. Feet No. Feet No. Feet 
Oil wells III 455,456 423 1,500,592 534 1,056,048 
Gas and distillate wells 1 43 811 126 622,055 133 665,866 
Dry holes—fields 25 04,157 136 475,906 161 570,123 
Dry holes—wildcats 55 215,591 117 587,878 172 803,460 
Total 198 809,015 802 3,186,506 1,000 3,905,500 
TABLE II 
CLASSIFICATION OF 1946 DISCOVERIES IN ARKANSAS AND NorTH LOUISIANA 
New Oil New Gas New Distii- 
State New Oil New Gas New Dis- Prod. Zone Prod. Zone late Prod. 
Field Field tillate Field in Old in Old Zone in 
Field Field Old Field 
Arkansas | 5 ° ° 9 ° ° 
North Louisiana 5 I 2 2 I 1 
Total 10 1 2 II I I 
TABLE III 
BARRELS OF O1L PRODUCED 
State 1944 1945 1946 
Arkansas 29,312,020 28,547,400 28, 364,872 
North Louisiana 26,569,565 25,722,270 $3,277,270 
Total 55,881,585 54,269,670 61,642,142 


stratigraphic trap along the south flank of the Monroe uplift. During 1946 pro- 
duction was extended into Franklin and Madison parishes. During the year, 200 
oil wells and 21 gas wells were added to the field. This is double the number of oil 
wells completed in 1945. The 1946 production of the field amounted to 6,427,325 
barrels and the daily production reached 26,000 barrels by the end of 1946. 

The daily average production of North Louisiana on January 1, 1946, was 
78,000 barrels. At the end of 1946 a daily average production of 100,000 barrels 
was attained. 

Tables IV—VII provide a classification of all wells drilled in the area by 
counties and parishes and list the total footage drilled. 

Table IV shows that 89 of the total of 118 producing wells in Arkansas were 
drilled in Columbia and Ouachita counties. In Columbia County 13 producers 
were added to the Village field and 11 to the Stephens field. In Ouachita County 
40 oil wells were drilled in the Wesson field and 1o in the Gum Creek field. The 
Wesson field was by far the most active in the state. 
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TABLE IV 
PRopucING WELLS COMPLETED IN ARKANSAS IN 1946 
Total Total ; 
Count Oil Feet Fad Feet Producing Footage- ; 
y Wells Drilled Wells Drilled Wells Producing 4 
Drilled Wells 
Columbia 31° 177,437 3 23,763 34 201,200 1 
Franklin 2 0,134 2 9,134 ; 
Lafayette 8 49,147 49,147 
Miller I 7,399 I 71399 
Nevada 7 16,255 7 16,255 
Ouachita 54 173,292 I 3,515 55 176,807 
Union 11 39,325 II 395325 
Total III 455,456 7 43,811 118 490, 267 ; 
* Includes 2 wells deepened. 
TABLE \ 
PRODUCING WELLS COMPLETED IN NortTH LOUISIANA IN 1946 i 
Total 
: Gas and Total 
Wells Wells 
Wells 
Bienville 12 92,848 12 92,848 
Bossier 8 36,288 9 52,585 17 88,873 
Caddo 111 193,977 8 39,543 119 2334520 
- Caldwell 3 24,600 3 24,600 
Catahoula I 5,564 I +581 2 14,145 
Claiborne 17 108,274 as* 103,805 32 212,079 
Concordia 22 210,751 I 12,847** 23 223,508 
De Soto 8 22,144 2 13,524 10 35,068 
Franklin 24 82,720 6 28,220 30 110,940 
Grant I 1,606 I 1,606 
oo I 10,368 1 10,368 
a Salle 16 32,668 16 32,668 
; Lincoln 4 35,241 4 35,241 
: Madison 19 64,388 19 64,388 
Morehouse 2 45305 2 45395 
‘ Natchitoches 4 13,189 4 13,189 
- Red River 3 7,280 I 3,520 4 10,800 
Richland 158 522,440 15 46,882 173 569,322 
Sabine 10 29,686 10 29,686 
Tensas 14 128,512 2 19,648 16 148,160 
Union 30 86,192 39 86,1092 
Webster 7 41,105 5 30,256 12 80,361 
Total 423 1,500,592 126 622,055 549 2,122,647 
* Included 1 oil-distillate dual completion. 
** Plug-back depth 8,830 feet. 
TABLE VI 
Dry Hotes DRILtep IN FIELDs, 1946 
County or _ Feet County or Feet 
Parish No. Drilled Parish No. Drilled 
ARKANSAS 
Columbia 3 17,200 Ouachita 7 26,022 
Lafayette I 4,275 Pope 1 2,550 
Miller 4 13,775 Union 4 14,782 
Total 25 04,157 
NORTH LOUISIANA 
- Bienville 7 33,379 Morehouse 2 10,225 
: Bossier 15 41,046 Natchitoches 3 9,007 
Caddo r<* 34,425 Red River 9 22,453 
Claiborne 6 35,802 Richland 33 111,876 
De Soto 10 28,673 Sabine 10* 25,508 
Franklin 12 47,118 Tensas 2 10,563 
Grant 2 5,926 Webster 2 11,648 
La Salle 6 20,274 
Lincoln 2 17,963 Total 136 475,966 
* Includes 1 deepening. 
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Table V shows that the most active parishes in North Louisiana relative to 
completed producing wells were Richland, Caddo, Union, Claiborne, Franklin, 
and Concordia. All the producing wells in Richland and Franklin parishes were in 
the Delhi producing area. In Caddo Parish 73 Annona chalk producers were 
added in the Pine Island-Oil City area of the Caddo field (T. 20 N., R. 15 and 16 


TABLE VII 
Witpcat Dry HOLEs, 1946 

County or No Feet County or No Feet 

Parish : Drilled Parish Drilled 
ARKANSAS 

Arkansas I 2,540 Little River 5 15,762 
Ashley I 4,548 Logan I 6,525 
Boone I 708 Lonoke I 1,765 
Bradley I 5,011 Miller 4 18,642 
Calhoun 2 5,862 Prairie I 3,163 
Chicot — I 6,125 Nevada 4 18,902 
Columbia 2 16,161 Ouachita 16 53,311 
esha z 4,881 St. Francis I 3,204 
Drew 2 0,248 Union 7° 29,060 
Dallas I 2,363 _ —- 
Lafayette 2 7,720 Total 55 215,501 


NORTH LOUISIANA 


Bossier 9 34,593 Morehouse 18,732 


Caddo 10 43,370 Natchitoches 3 18,637 
Caldwell I 7,100 Ouachita 3 15,855 
Claiborne 2 11,425 Red River 3 12,068 
Concordia I 10,602 Richland 26* 103,280 
De Soto 6* 26,340 Sabine II 58,165 
Franklin 14° &3,270 Tensas 3 25,848 
Grant I 1,714 West Carroll I 6,015 
La Salle 5 29,664 inn 2 16,604 
Madison 12 64,302 — — 
Total 117 587,878 


* Includes 1 deepening. 


W., and T. 21 N., R. 15 W.). The main emphasis for a number of years in this 
area has been the exploitation of the chalk zone. Initials are commonly small but 
this shallow production is generally profitable. 

In Union Parish the 39 gas completions were in the Monroe gas field. In 
Claiborne Parish the main field development centered in the East Haynesville 
field, in which 14 Rodessa and Pettit producers were completed, and in North 
Lisbon where ro Hosston and Cotton Valley wells were drilled. 

In the deep Lake St. John field of Concordia and Tensas parishes 38 oil wells 
were completed in the Massive sand of the Tuscaloosa and 1 distillate well in the 
upper Tuscaloosa. 

Table VIII is a tabulation of the new discoveries in Arkansas and North 
Louisiana in 1946, and Table IX lists the wildcats drilled in the area. 


NEW DISCOVERIES 


New oil fields—Five new oil fields were discovered in Arkansas during the 
year. These include East McNeil in Columbia County, Spirit Lake and West 
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Lewisville in Lafayette County, Willisville in Nevada County, and Pace City 
in Ouachita County. The Spirit Lake field had 3 producing wells at the end of the 
year. The other new discoveries had not progressed beyond the initial well. Pro- 
duction in the Spirit Lake field is from the Kilpatrick limestone at the base of the 
Ferry Lake anhydrite. East McNeil produces from the Pettit limestone of the 
lower Glen Rose. Pace City produces 28° gravity oil from a thin sandstone at the 
top of the Hosston. Willisville production is 15.5° gravity oil from the Nacatoch 
and West Lewisville production is 37° gravity oil from the Hill zone of the upper 
Rodessa. It is probable that Spirit Lake and West Lewisville are the most promis- 
ing of the new fields. All of the new oil discoveries but East McNeil are on closures 
associated with the South Arkansas fault graben. 

There were also 5 new oil fields discovered in North Louisiana during the 
year. These were the Plain Dealing field in Bossier Parish, South Big Creek in 
Franklin Parish, Ashland in Natchitoches Parish, Lake End in Red River Parish, 
and Negreet in Sabine Parish. Ashland and South Big Creek each had 4 producing 
wells by the end of the year; the other new discoveries each had only one pro- 
ducer. Production in the Plain Dealing field is from the Tokio, the Paluxy pro- 
duces at South Big Creek, the Lewisville at Ashland, the Nacatoch at Lake End, 
and the Wilcox at Negreet. Lake End and Negreet are of minor importance. 

New gas fields —No gas discoveries were made in Arkansas during the year. In 
North Louisiana the Dehlco field in Richland Parish was the only gas discovery. 
This is 2} miles west of production in the Big Creek area of the Delhi field. Pro- 
duction is from a sand in the Tuscaloosa near the truncated margin of this forma- 
tion. Three wells were completed by the end of the year. This reservoir is very 
probably a stratigraphic trap of the type of the Delhi field. 

New distillate fields——There were no new distillate fields discovered in 
Arkansas during the year. In North Louisiana two were discovered. The Killens 
Ferry field in Franklin Parish produces from a thin, broken sand section at the base 
of the Tuscaloosa and just above the contact with the Lower Cretaceous Fredericks- 
burg limestone. The future extent of this field can not be predicted at this time. 
The discovery well was the only producer by the end of the year. 

The Choudrant distillate field in Lincoln Parish produces from the Bodcaw 
sand zone of the Cotton Valley formation. The discovery well was the only 
producer by the end of the year. 

New oil-producing zones in old fields—Nine new formations were added to the 
productive zones in Arkansas fields during the year and 2 were added in North 
Louisiana. 

In Arkansas the Wesson field in Ouachita County accounted for 6 of the 
total. The Nacatoch, Tokio, James limestone, two zones in the Hosston, and the 
Upper Glen Rose were added. All had only a single completion except for the 
James limestone with 3 producers and the Hosston with 6. In the Rainbow City 
field of Union County, the Smackover limestone reservoir was opened in the 
northeast part of the field. It is doubtful if this will cover a large area. The dis- 
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covery well produced substantial amounts of salt water with 20° gravity oil. 
Only a single well was completed by the end of 1946. The Lewisville-Stamps field 
in Lafayette County developed minor amounts of 22° gravity oil in a zone a short 
distance above the Ferry Lake anhydrite. This zone had one completion during 
the year. This well was a plug-back of an old Rodessa producer. In the Village 
field of Columbia County the Cotton Valley and Hosston were added as new 
producing formations. The only producing formation prior to 1946 was the 
Smackover limestone. By the end of the year 3 Hosston and 4 Cotton Valley 
completions had been made. It is believed that both the Hosston and Cotton 
Valley will become important producers throughout the field and should add 
materially to the reserves. Near the end of the year Hosston production was ob- 
tained in the Buckner field by plugging back an old Smackover limestone pro- 
ducer at the east end of the field. Only one well was completed in this zone by the 
end of 1946. 

In North Louisiana two new oil-producing formations were added. In the 
shallow Mooringsport gas field in Caddo Parish minor amounts of oil were pro- 
duced in the Hosston. This well was later abandoned and no additional wells have 
been drilled. One of the most important developments was the discovery of deep 
Smackover limestone oil in the Haynesville field. By the end of the year 2 com- 
pletions had been made in this formation. 

New gas-producing zones in old fields——No new gas formations were dis- 
covered in Arkansas. In North Louisiana the Lamar field in Franklin Parish 
developed gas production from a thin sand just above the basal (‘‘Massive’’) 
Tuscaloosa sand zone. Only one well was completed during the year and the 
future extent of the gas zone can not be predicted. 

New distillate-producing zones in old fields —No new distillate formations were 
opened in Arkansas. North Louisiana had only one. In the Spider field, De Soto 
Parish, the Pettit zone of the lower Glen Rose was added to the Rodessa as a 
producing formation. Only a single completion was recorded for the year. 


IMPORTANT NEW FIELDS 


Spirit Lake (Lafayette County, Arkansas).—This field is 4 miles west of 
Lewisville, county seat of Lafayette County. The location for the first well was 
preceded by subsurface and core-drill work by the Carter Oil Company. The dis- 
covery well was the Austin E. Stewart ef al. H. Moore Estate No. 1, Sec. 14, T. 
16S., R. 25 W. This well was completed on July 30, 1946. A flow of 250 barrels of 
36.5° gravity oil was obtained through a 1/16-inch tubing choke, from casing 
perforations between 4,108 and 4,118 feet and between 4,142 and 4,152 feet. This 
production is from the Kilpatrick limestone zone at the base of the Ferry Lake 
anhydrite. The well was drilled to 4,515 feet, penetrating the upper 400 feet of the 
Rodessa formation. A fault with about 650 feet of displacement was encountered 
in the Tokio section. The field is on a closure against the south fault of the South 
Arkansas fault graben. Two additional Kilpatrick limestone wells were added 
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by the end of 1946. Production in the field will probably be confined to a rela- 
tively narrow band adjacent to the fault zone. 

West Lewisville (Lafayette County, Arkansas).—This field is 33 miles due 
east of the Spirit Lake field and 3 mile west of the town of Lewisville. The dis- 
covery well was the McAlester Fuel Oil Company’s Adams Estate No. A-1, Sec. 
16, T. 16 S., R. 24 W. The well was 550 feet in the Rodessa at the total depth of 
4,358 feet. Completion was in the upper Rodessa at approximately the Hill zone. 
The well was completed on October 3, 1946, and flowed 169 barrels of oil and 37 
barrels of salt water from casing perforations between the depths of 3,977 and 
3,992 feet. The oil is 37° gravity. Several faults in a vertical zone of 250 feet were 
encountered with a combined displacement of about goo feet. A part of the Ferry 
Lake anhy drite and a part of the Paluxy were cut out. The well is probably 
located along the same fault zone as the Spirit Lake field. Only the discovery well 
was completed by the end of the year. This field, like the Spirit Lake field and 
others of the fault-line fields will probably be narrow. The lateral extent of the 
production is difficult to assess at this stage of development. . 

Plain Dealing (Bossier Parish, Louisiana).—This field is 4 miles north of the 
village of Plain Dealing and 33 miles south of the Arkansas line in northern 
Bossier Parish. After a gravity-meter survey followed by seismograph explora- 
tion, the Barnsdall Oil Company drilled the Carter Burton No. 1, Sec. 26, T. 23 
N., R. 13 W. The well was drilled to 12,386 feet. The Smackover was topped at 
10,940 feet (—10,572 feet), the Eagle Mills at 12,330 feet, and the Eagle Mills 
salt at 12,373 feet. The well was in salt at the total] depth. No showings were 
reported in the Smackover. A drill-stem test in the lower Cotton Valley between 
9,665 and 10,035 feet flowed an estimated 16,000 cubic feet of gas and 73 barrels 
of 45° gravity oil in 31 hours. This zone was not considered commercial and was 
squeezed off. Several other sands were tested without result between 7,100 feet 
and 8,950 feet. A drill-stem test in the Pettit porous zone of the lower Glen Rose 
from 6,322 to 6,340 feet, after acid, swabbed small amounts of 41° gravity oil and 
salt water. This was also squeezed off and the final completion made in the 
Tokio. Casing perforations from 3,228 to 3,265 feet pumped 54 barrels of 41° grav- 
ity oil in 24 hours. The producing section is poorly developed with the sand in thin 
lenses interbedded with shale. The future extent of this field is uncertain as only 
the discovery well was completed by the end of the year. 

Choudrant field (Lincoln Parish, Louisiana).—The discovery its was located 
after seismic surveys by the California Company. The field was opened by the 
California Company’s I. R. Richards No. 1, Sec. 11, T. 18 N., R. 2 W. Casing 
perforations from 9,097 to 9,104 feet, 9,109 to 9,116 feet, 9,121 to 9,129 feet, and 
9,133 to 9,144 feet flowed 211 barrels of 53.6° gravity distillate daily through a 
34-inch tubing choke. The gas-oil ratio was 21,850:1. Casing pressure was 3,600 
pounds and tubing pressure 4,300 pounds. This is the third deep Cotton Valley 
field discovered by the California Company in this parish in recent years. The 
Choudrant field is 6 miles northeast of Ruston, parish seat of Lincoln Parish. The 
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Tremont distillate field is 5 miles east. The discovery well was the only producer 
by the end of 1946. 


IMPORTANT DEVELOPMENTS IN OLD FIELDS 


Haynesville field (Claiborne Parish, Louisiana).—One of the more important 
developments during 1946 was the discovery of deep Smackover limestone oil 
production in this field. The Ohio Oil Company’s Bond-Beene Unit No. H-1, Sec. 
22, T. 23 N., R. 8 W., was completed on April 13, 1946, flowing 435 barrels of 51° 
gravity oil through a 16/64-inch tubing choke. Casing was perforated from 9,943 
to 10,130 feet with 447 shots. Casing pressure was 3,800 pounds, tubing pressure 
4,100 pounds, and rock pressure 4,700 pounds. 

One previous Smackover test had been drilled in the field. This was the Ohio- 
Gulf’s Taylor No. 15, Sec. 15, T. 23 N. ,R. 8 W., which was drilled to 11,274 feet 
in 1940. The Bond-Beene well is 3,800 feet southwest of the Taylor No. 15. The 
Smackover limestone was encountered at 9,803 feet (—9,470 feet) in the Bond- 
Beene well. This point is 1,100 feet higher than in the Taylor No. 15. The higher 
structural position of the limestone is due to a loss of around 1,000 feet of section 
in the lower Cotton Valley and Buckner. On December 26, 1946, the second 
Smackover producer was brought in. This was the Ohio’s De Loach No. H-1, 
Account 3, 1,800 feet southwest of the Bond-Beene. The De Loach well had a 
section similar in length to the Bond-Beene. The short sections in these two wells 
may be due to uplift and local erosion over the Haynesville anticline or faulting 
or a combination of both. Faulting, if present, is pre-Lower Cretaceous as no 
evidence of displacement can be noted in Lower Cretaceous beds. Further de- 
velopment will be required definitely to decide this point. 

An extensive lease play was initiated on the completion of the Bond-Beene 
well. It was hoped that other large structures in the area would be proved pro- 
ductive of oil in the Smackover. This is the first oil production in Louisiana from 
the Smackover. Previously, distillate production had been secured from the 
Smackover in the North Lisbon field, Claiborne Parish, 25 miles southeast. Rapid 
pressure decline and extreme drilling depths made the exploitation of the Smack- 
over unattractive in that field. 

Wesson field (Columbia County, Arkansas).—During the year, 40 oil wells 
were completed. The Nacatoch, Tokio, upper Glen Rose, James limestone, and 
the Hosston were added as productive zones. At the end of the year the productive 
area covered about 640 acres. Structurally the field is a fault closure against the 
South Arkansas fault graben. In the number and thickness of producing sands 
this is one of the richer small fields in Arkansas. The upper Glen Rose oil well was 
Lee and Burnett’s Foster No. 1, Sec. 19, T. 15 S., R. 18 W. The producing 
sand lies 75 feet above the Ferry Lake anhydrite and on the downthrown side of 
the fault. The upper Glen Rose including the Ferry Lake is not present on the 
upthrown side of the fault, having been eroded during the post-Comanche-pre- 
Gulf Cretaceous erosional break while equivalent beds in the downthrown block 
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were preserved from erosion. The major movement along the fault was pre- Upper 
Cretaceous. This condition has been noted at several places along the South 


Arkansas fault graben. 


IMPORTANT DEEP TESTS IN FIELDS 


Lake St. John field (Concordia and Tensas parishes, Louisiana). The Cali- 
fornia Company’s D. V. Applegate No. 7, Sec. 14, T. 9 N., R. 10 E., was an im- 
portant deep test in the Lake St. John field. The well was completed on March 16, 
1946, at the total depth of 12,847 feet. The deepest previous test was drilled to 
10,430 feet, at which depth 510 feet of the Paluxy was penetrated. The Applegate 
No. 7 topped the Paluxy at 9,710 feet, the base of the Ferry Lake anhydrite at 
12,291 feet (—12,221 feet), and the Rodessa porosity at 12,635 feet. At the total 
depth the well was still in the Rodessa. This is the deepest that the Ferry Lake 
and Rodessa have been drilled in the Arkansas-Louisiana area. Drill-stem tests 
revealed no important showings in the deep formations. The well was plugged 
back and completed as a Tuscaloosz vil well in the regular deep producing zone. 

Red River-De Soto field (De Soto Parish, Louisiana)—The Spartan Drilling 
Company’s B. F. Thigpen No. 1, Sec. 29, T. 12 N., R. 11 W., was completed as a 
dry hole on January 22, 1946, at the depth of 9,178 feet. At the total depth, 500 
feet of Cotton Valley was penetrated. The upper Cotton Valley was marine and 
contained no well developed sands. No important shows were recorded. This is 
the first well near the apex of this large structure to penetrate beds of Hosston 
and Cotton Valley age. 

Little Creek field (La Salle Parish, Louisiana).—H. L. Hunt’s Goodpine No. 
F-46 was completed as a dry hole at 6,545 feet on October 15, 1946. This well is 
in the northeast part of the Little Creek field. No information was released on the 
well. It is probable that the lower Tuscaloosa was tested. This is the first sub- 
Wilcox test in the field. 

Zwolle field (Sabine Parish, Louisiana).—-The Union Producing Company’s 
Louisiana Long Leaf Lumber Company No. 1, Sec. 29, T. 8 N., R. 11 W., was 
abandoned as a dry hole at 11,265 feet. This was the first deep test in the field. At 
the total depth the well was in lower Hosston or upper Cotton Valley. There is 
inadequate deep control in the area to provide accurate correlation. The top of the 
Rodessa porosity was encountered at 6,o10 feet and the Hosston at 7,800 feet. 
The Hosston was largely marine. The sand sections were poorly developed. Test- 
ing indicated no important showings and the well was abandoned on July 7, 


1946. 
IMPORTANT EXTENSIONS TO FIELDS 
Only the more significant extensions are mentioned here. In Arkansas the 
McAlester Fuel Oil Company’s J. G. Alexander No. A-1, Sec. 17, T. 17 S., R. 
19 W., extended production in the Hosston a mile west in the Village field in 
Columbia County. 
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In Louisiana the Murphy-Sun’s Holt No. A-1o, Sec. 6, T. 16 N., R. 9 E., 
Franklin Parish, extended Tuscaloosa production in the Delhi field a mile south 
with the completion of a well producing 39° gravity oil with a gas-oil ratio of 
22,557:1. Alsoin Franklin Parish, Louisiana, Bryant and Caraway’s Fuller No. 1, 
Sec. 16, T. 16 N., R. 8 E., was completed as a gas well as a mile-south extension of 
the Delhi field, In Richland Parish, Louisiana, Kingwood’s Sayre No. 1, Sec. 
34, T. 17 N., R. 7 E., extended gas production in the Dehlco field a mile north- 
east. 

In the Lake St. John field in Tensas Parish, Louisiana, the California Com- 
pany’s Ezra Scott No. 6, Sec. 44, T. 9 N., R. 10 E., was a 3-mile northwest ex- 
tension of the upper Tuscaloosa distillate production and was the second well in 
this producing formation. 

TABLE X 


GEOPHYSICAL ACTIVITY, 1946 
(Crew Weeks by Months) 


Gravity Core Total 


Month Seismograph Mair Magnetometer Drill 
ARKANSAS 
or ead 20 5 5 4 43 
‘ebruary 18 2 4 3 27 
arch 17 ° 4 2 23 
April 21 ° 4 I 26 
May 25 ° 5 5 35 
June 23 3 4 4 34 
July 17 6 4 4 31 
August 33 10 5 5 53 
September 33 6 4 4 47 
tober 33 ° 5 8 46 
November 44 2 4 4 54 
December 40 3 4 51 
Total 333 37 52 48 470 
NORTH LOUISIANA 

eel 84 90° ° ° 174 
ebruary 72 62 ° ° 134 
March 68 14 ° ° 142 
April 68 82 ° ° 150 
ay 92 99 ° ° 191 
une 66 7° ° ° 136 
uly 82 62 ° ° 144 
August 101 71 ° ° 172 
September 78 58 ° ° 136 
tober 03 67 ° ° 160 
November 58 61 ° 4 123 
December 5I 63 ° 3 117 
Total 913 850 ° 7 1,779 


GEOPHYSICAL DATA 


The geophysical data for the year are summarized in Tables X, XI, and XII. 
It will be noted that in Arkansas the seismograph led other methods by a wide 
margin. In North Louisiana seismic and gravity exploration were nearly equally 
important. No magnetometer crews were reported from Louisiana. In Arkansas 
this method was found useful in exploration in the Desha basin area in the south- 


eastern part of the state. 
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TABLE XI—Geopnysicat ACTIVITY IN ARKANSAS, 1946 (Crew Weeks by Counties) 


Gravity Core 

County Seismograph Meter Magnetometer Drill Total 
Arkansas 28 7 12 ° 47 
Ashley 9 ° ° ° 9 
Bradley 8 ° ° 12 
Calhoun ° I ° 13 14 
Chicot ° I ° 10 
Cleveland 2 ° 4 © 6 
Columbia 56 II ° ° 67 
Crawford ° 2 ° ° 2 
Dallas ° ° ° 2 2 
Desha 23 4 4 ° 31 
Drew 37 ° 10 ° 47 
Franklin ° 2 ° ° 2 
Grant ° ° I 2 3 
Hempstead 18 ° ° ° 18 
efferson ° ° 12 ° 12 
ohnson ° 2 ° ° 2 
afayette 31 ° ° ° 31 
Lincoln 7 ° ra) ° 16 
‘ Little River 21 ° ° ° 21 
i iller 15 © ° 4 19 
Monroe I ° © ° I 
Nevada 12 1 ° 6 19 
Ouachita 7 ° ° ° 7 
Phillips 8 ° ° ° 8 
Union 41 6 ° 17 64 
Total 333 37 52 48 47° 


TABLE XII—Geopnysicat Activity iN Nortu Louisiana, 1946 (Crew Weeks by Parishes) 


Parish Seismograph yr Magnetometer Total 
Bienville 61 61 ° ° 122 
Bossier 53 35 ° ° 88 
Caddo 19 ° ° 25 
7 Caldwell 4 52 ° ° 56 
* Catahoula 22 26 ° ° 48 
Claiborne 56 73 ° 3 132 
Concordia 40 61 ° ° 101 
De Soto 68 3 ° ° 71 
iF East Carrol] 5 12 ° 4 21 
Franklin 49 19 ° ° 68 
3 Grant 69 38 ° e 107 
roo 42 46 ° ° 88 
a Salle II 23 ° ° 34 
Lincoln 26 55 ° ° 81 
Madison 37 10 ° ° 47 
Morehouse ° 21 ° ° 21 
Natchitoches 40° 46 ° ° 86 
Ouachita 27 46 ° ° 73 
Red River 8 18 ° ° 26 
Richland 18 16 ° ° 34 
Sabine 14 9 ° ° 23 
Tensas 8 II ° ° 19 
Union 97 62 ° ° 150 
Webster 69 38 ° ° 107 
West Carroll ° 1 ° ° I 
Winn 70 71 ° ° 141 
Total 013 850 ° 7 1,779 


EXPLORATORY METHODS RESULTING IN NEW DISCOVERIES 


Subsurface exploration was responsible for 14 of the 26 new discoveries 
recorded for the year. These data are recorded in Table XIII. 


TABLE XIII—NeEw Discovery METHODS 


Gravity Core Deep 
Subsurface Seismo- Meterand Drill and Trend Pool Tesi— 
., Drill graph Seismo- Seismo- Drilling Well Old 
graph graph Field 


Number of new 
discoveries 14 I I I 5 1 
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LEASING ACTIVITY 


Table XIV lists the total number of acres acquired during 1946 with compara- 
tive figures for the preceding 2 years. 


TABLE XIV—AcrEs AcQuIRED 


1944 1045 1946 
Arkansas 857,017 054,857 §53,161 
North Louisiana 1,959,806 2,804,770 1,976,210 


A return to a more normal volume of leasing is noted after the heavy lease 
play in 1945 in the Desha basin area of southeastern Arkansas and the Delhi 
trend of northeastern Louisiana. 


PUBLICATIONS 


In 1946 the Shreveport Geological Society published Volume 1 of a two- 
volume work entitled “Reference Report on Certain Oil and Gas Fields of North 
Louisiana, South Arkansas, Mississippi, and Alabama.’ This book contains 
structure maps on 65 oil and gas fields, 3 regional electrical-log cross sections, and 
an index map. A type electrical log is shown for each field. This is an important 
contribution to the geologic literature of the area it covers and should be an in- 
valuable aid to those interested in the geology of the oil fields of this region. 
Volume 2 is to be published in April, 1947. 


3 E. Floyd Miller, Review of “Reference Report on Certain Oiland Gas Fields of North Louisiana, 
South Arkansas, Mississippi, and Alabama,” Bull. Amer. Assoc. Petrol. Geol., Vol. 31 (1947), pp. 
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DEVELOPMENTS IN ATLANTIC COAST STATES BETWEEN 
NEW JERSEY AND NORTH CAROLINA IN 1946! 


HORACE G. RICHARDS? 
Philadelphia, Pennsylvania 
ABSTRACT 


Although no oil was discovered in the Coastal Plain of these states, there was considerable ac- 
tivity in leasing as well as some geological and geophysical work. Also, 7 wells were drilled during 
1946, all dry. The most significant test was that of Standard Oil Company (New Jersey) at Cape 
Hatteras, Dare County, North Carolina, which reached the total depth of 10,054 feet, with “‘base- 
ment” at 9,878 feet. The Carolina Petroleum Company drilled 5 wells near Merrimon, Cartaret 
County, North Carolina, all of which reached “basement” at about 4,000 feet. The Standard also 
drilled a dry hole near Ocean City, Worcester County, Maryland. This well was abandoned at 7,710 
feet in the Cretaceous. The Rose Hill oil field of Lee County in extreme western Virginia continued 
to produce oil, but no figures are available. 


INTRODUCTION 


These states (New Jersey, Delaware, Maryland, Virginia, and North Caro- 
lina) are treated for the first time in this series of reports. Although some oil has 
been produced from the Appalachian region of Virginia, none has been found on 
the Coastal Plain between New Jersey and North Carolina. On the other hand, 
the Coastal Plain saw considerable activity in leasing as well as some geological 
and geophysical work; also 7 wells were drilled during 1946; all were dry. 


NORTH CAROLINA 


Undoubtedly the most significant work was done in North Carolina: In 1944 
the State of North Carolina, through the Board of Conservation and Develop- 
ment and the Board of Education, divided the State-owned coastal land into 
three sections. All State-controlled lands and public water bodies east of the 77th 
meridian and north of a line drawn through Washington, North Carolina, and 
the tip of Cape Hatteras were leased to Standard Oil Company (New Jersey). 
Furthermore, all State-owned lands and public water bodies south of a Jine drawn 
through New Bern, North Carolina, and Ocracoke Inlet were leased to the 
Coastal Plains Company, a local organization. The part between was retained by 
the State. 

Furthermore, these companies as well as various others, obtained many leases 
on private lands in the state. 

During the preceding 2 years, the Standard Oil Company had conducted an 
intensive geological and geophysical research program; it finally decided to make 
its first well a test and to locate it as far east as possible in order to get the 
thickest section. Accordingly the first well (North Carolina Esso No. 1, named 
Hatteras Light well No. 1) was located near the tip of Cape Hatteras in Dare 


1 Manuscript received, March 16, 1947. Presented by title before the Association at Los Angeles, 
March 24-27, 1947. 


2 Associate curator of geology and paleontology, Academy of Natural Sciences of Philadelphia. 
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County. Drilling was started about December 1, 1945, and completed on July 109, 
1946, when it was definitely determined that granite had been reached. The total 
depth was 10,054 feet, with the Cretaceous-basement contact at 9,878 feet. 

No indications of oil or gas were found in the well. On the other hand, the 
geological data obtained were of considerable importance. The slope of the base- 
ment rock was steeper than had been anticipated by most geologists. There was 
a consequent thickening of the Cretaceous, with marine faunas of both Upper 
and Lower Cretaceous being represented. 

At present, the Standard is engaged in drilling its second North Carolina well 


SuMMARY OF COASTAL PLAIN ExPLORATION 


Count Name of Elev. | Total ink 
eee ne Company Well (Feet) nee to Base- Dates 
ment 
NORTH 
CAROLINA 
Dare Cape Hatteras (near | Standard (N.J.) North Carolina- 24 |10,054 | 9,878 | 12-1-45 
old light house) Esso No. 1 7-19-46 
Cartaret 4 mi. N. Merrimon Carolina Petroleum Company | Guy Carraway 15 4,069 | 4,053 | 6-9 
7-20 
Cartaret 2mi.SE.Merrimon | Carolina Petroleum Company | AnitaCarraway | 15 | 4,126 | 4,120 . 
-21 
Cartaret 14mi.N.Merrimon | Carolina Petroleum Company | Phillips-State 13 | 3,964 | 3,946 | 9-1 
9-19 
Cartaret 1}mi.N.Merrimon | Carolina Petroleum Company | H.B. Salter 13 | 3,963 | 3,054 | 10-3 
10-31 
Cartaret I => Phillips-State| Carolina Petroleum Company | John Wallace II 4,024 | 4,015 | 12-2 
well | 12-22 
MARYLAND 
Worcester | 5 mi. N. Ocean City | Standard (N. J.) se re Esso 13 7,710 _ 10-13 
O.1 12-24 


(North Carolina Esso No. 2), which is located in 5 feet of water in Pamlico 
Sound, about 11 miles south of Roanoke Island, Dare County, and 32 miles north 
of the first well. 

The Coastal Plains Company had previously drilled a well in North Carolina 
(1945) through a “farm out” (Karsten No. 1 Laughton) near Morehead City, 
Cartaret County. This well had reached basement at 4,036 feet. During 1946, 
the Carolina Petroleum Company, by arrangement with the Coastal Plains 
Company, drilled 5 wells near Merrimon in Cartaret County, all reaching base- 
ment at about 4,000 feet. Slight odors of gas and oil and ether cuts of oil and 
fluorescence were reported by the company from several horizons in various wells, 
but these reported showings have not been proved beyond question to be pe- 
troleum. Further drilling is planned by this company for 1947. 


MARYLAND 


One oil test was drilled in Maryland during 1946. This was the Maryland 
Esso No. 1, about 5 miles north of Ocean City, Worcester County. This was 
drilled on a private lease by the Standard Oil Company (New Jersey). The well 
was abandoned at 7,710 feet in the Lower (?) Cretaceous without any traces of 
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oil or gas. One interesting feature of this well was the probable presence of marine 
Lower Cretaceous. 

No oil tests were drilled in New Jersey, Delaware, or Coastal Plain Virginia, 
although there was some activity in leasing. 


APPALACHIAN REGION OF VIRGINIA® 


Petroleum was first produced in Virginia in the summer of 1942 when two 
small wells were completed in the Rose Hill area of Lee County in the extreme 
southwestern part of the state. A third producer was drilled in 1945. These wells 
were operated by the Virginia-Lee Oil Company. In the summer of 1946, these 
wells together with all holdings of the Virginia~-Lee Oil Company were taken over 
by the Rouge Oil Company (Middlesboro, Kentucky). Between June, 1946, and 
January 1, 1947, the Rouge Oil Company completed the drilling of 6 new tests 
and deepened a dry well of the Virginia-Lee Company. Although the Rouge Oil 
Company has not released any information, the six new wells are reported to have 
produced oil, while the deepened well was dry. It is said that the oil is produced 
from the Trenton limestone (Ordovician) at depths ranging from 1,100 to 1,350 
feet, but apparently from different beds. The oil, like that from the Virginia- 
Lee Company wells, is reported to be of paraffine base, A.P.I. 44° gravity. 
All these wells are close together in an area designated as the Rose Hill oil 
field, which is a small window or fenster in an overthrust structure (Cumberland 
Overthrust block).‘ 

Also, during 1946, two exploratory tests were drilled for natural gas near 
Bergton in Rockingham County, but results were negative. 


3 Based on information supplied by William M. McGill, assistant State geologist of Virginia. 


4R.L. Miller, and J. O. Fuller, “Geology of the Rose Hill Oil Field, Lee County, Virginia,” 
U.S. Geol. Survey Map 20, Oil and Gas Inves. Ser. (1944); released 1945. 
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Gravitymeter, Torsion Balance 
and Magnetometer 
Box 1617, Lubbock, Texas 


PHIL F. MARTYN 
Petroleum Geologist 


2703 Gulf Building 


Charter 4-0770 Houston 2, Texas 


HAYDON W. McDONNOLD 
Geologist and Geophysics 


KEYSTONE EXPLORATION COMPANY 
2813 Westheimer Road Houston, Texas 
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TEXAS 


GEORGE D. MITCHELL, JR. 
Geologist and Geophysicist 


ADVANCED EXPLORATION COMPANY 


622 First Nat'l Bank Bldg. Houston 2, Texas 


R. B. MITCHELL 
Consulting Geologist 
Petroleum and Natural Gas 


Second National Bank Building 
Houston 2, Texas Capitol 7319 


P. E. NARVARTE 
Consulting Geophysicist 
Seismic Interpretations 
Specializing in Faulting and Velocity Analysis 
Current Supervision and Review 


307 Insurance Building San Antonio, Texas 


DABNEY E. PETTY 
10 Tenth Street 
SAN ANTONIO, TEXAS 


No Commercial Work Undertaken 


LEONARD J. NEUMAN 
Geology and Geophysics 
Contractor and Counselor 
Reflection and Refraction Surveys 


943 Mellie Esperson Bldg. Houston, Texas 


J. C. POLLARD 
Robert H. Ray, Inc. 
Rogers-Ray, Inc. 
Geophysical Engineering 


National Standard Bldg. Houston 2, Texas 


ROBERT H. RAY 
RosBerT H. Ray, INc. 
Geophysical Engineering 
Gravity Surveys and Interpretations 


Natl. Std. Bldg. Houston 2, Texas 


F. F. REYNOLDS 
Geophysicist 
SEISMIC EXPLORATIONS, INC. 


Natl. Std. Bldg. Houston 2, Texas 


SIDNEY SCHAFER 
Consulting Geophysicist 


Seismic Reviews Interpretations 
Exploration Problems 


3775 Harper St. Houston 5, Texas 


HUGH C. SCHAEFFER 
Geologist and Geophysicist 


NORTH AMERICAN 
GEOPHYSICAL COMPANY 


636 Bankers Mortgage Bldg. Houston 2, Texas 


A. L. SELIG 


Consulting Geologist 


Gulf Building Houston, Texas 


Henry F. Schweer Geo. P. Hardison 


SCHWEER AND HARDISON 
Independent Consulting 
Petroleum Geologists 


426-28 Waggoner Building 
Wichita Falls, Texas 


WM. H. SPICE, JR. 
Consulting Geologist 


2101-02 Alamo National Building 
SAN ANTONIO, TEXAS 


E. JOE SHIMEK HART BROWN 
GEOPHYSICAL ASSOCIATES 
Seismic 


P.O. Box 6005 Houston 6, Texas 
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TEXAS 
HARRY C. SPOOR, JR. CHARLES C. ZIMMERMAN 
Consulting Geologist Geologist and Geophysicist 
Petroleum... .. Natural Gas COMPANY 
Commerce Building Houston, Texas 2813 Westheimer Road > Houston, Texas 
WYOMING 
W. W. WEST 


PERMIAN BASIN SAMPLE LABORATORY 
106 South Loraine Phone: 1685 Midland, Texas 


All current West Texas and New Mexico Permian 
Basin wildcat and key pool well sample descrip- 
tions on a monthly subscription basis. 


Descriptions on old wells. 


WEST VIRGINIA 


E. W. KRAMPERT 
Geologist 


P.O. Box 1106 
CASPER, WYOMING 


DAVID B. REGER 
Consulting Geologist 


217 High Street 
MORGANTOWN WEST VIRGINIA 


HENRY CARTER REA 
Consulting Geologist 
Specialist in Photogeology 
Box 294 
CASPER, WYOMING 


GEOLOGICAL AND GEOPHYSICAL SOCIETIES 


THE SOCIETY OF 
EX PLORATION GEOPHYSICISTS 
President - - - - + Cecil H. Green 


Geophysical Servi ice, Inc. ., 1311 Republic Bank 
Bui ing, Dallas, — 
Vice-President - : - L. Nettleton 
Gravity Meter I. Co. 

1348 Esperson Bldg., Houston, Tex. 

Editor - - M. King Hubbert 
Shell. Oil Com any, Inc. 

Houston, Texas 
Secretary-Treasurer - - - Thomas A. Manhart 
Seismograph Service Corporation 
Box 1590, Tulsa, Oklahoma 
Past-President - - J. J. Jakosky 
University of ‘Southern California 
Los Angeles 


CALIFORNIA 


PACIFIC SECTION 
AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS 


President Martin VanCouvering 
1734 Hillside Drive, Glendale, California 


- + William P. Winham 
Box 2437 Terminal Annex, Los Angeles 54 


Secretary-Treasurer - - + Clifton W. Johnson 
430 Richfield Building, Los Angeles 13 


Business Manager Colin C. Campbell Monthly Luncheons: First Thursda 
y each month, 
ai5 Rite Building, _, Oklahoma Clark. Hotel, 426 South Hill St., Los Angeles 
COLORADO FLORIDA 
ROCKY MOUNTAIN 
SSOCIATION OF GEOLOGISTS 
DENVER, COLORADO SOUTHEASTERN 
GEOLOGICAL SOCIETY 
President - - C. A. Heiland 
Heiland Research Corporation Box 841 
130 East Fifth Ave. TALLAHASSEE, FLORIDA 
305 E&C Building Magnolia Petroleum Company 
2nd Vice- meg od ° . Cullen Vice-President - - - B. B. Spaulding 
024 Continental Oil Building The Texas Company, 21 
4 Geological Survey, 314 Boston Bide The California Company, Box 371 


Wt dinner (6:30) and technical program 
(8: =r first Tuesday each month or by announce- 
ment. 


Meetings will be announced. Visiting geologists 
and friends are welcome. 


xvi 
| 
| 
| 
| 
| 
j 


Bulletin of The American Association of Petroleum Geologists, June, 1947 


XVii 


ILLINOIS 


INDIANA-KENTUCKY 


ILLINOIS 
GEOLOGICAL SOCIETY 


President - - + + - + E, Rehn 
Sohio Petroleum Company 

Box 537, Mt. Vernon 

Vice-President - - - + + + John B. Patton 
Magnolia Petroleum Company 

Box 535, Mt. Vernon 

Secretary-Treasurer - + + Charles Doh 
Schlumberger Well Surveying Corporation 
Box 571, Mattoon 

Meetings will be announced. 


INDIANA-KENTUCKY 
GEOLOGICAL SOCIETY 
EVANSVILLE. INDIANA 
President - - + - - + + J. Albert Brown 


Sohio Petroleum Company, Damron Bldg. 
Owensboro, Kentucky 
Vice-President - - + + + + George E. Taylor 
Continental Oil Company, 606 Division St. 
Evansville, Indiana 
Secretary-Treasurer - - - + + + P.L, Keller 
Great Lakes Carbon Company, American Bldg. 
Evansville, Indiana 

Meetings will be announced. 


LOUISIANA 


KANSAS 
KANSAS NEW ORLEANS 
GEOLOGICAL SOCIETY GEOLOGICAL SOCIETY 
WICHITA, KANSAS NEW ORLEANS, LOUISIANA 
President - - - + D.D. Utterback 


President - - - - + + + E, Gail Carpenter 
Consulting, 240 N. Pinecrest 
Vice-President - - - - - - Lee H. Cornell 
Stanolind Oil and Gas Company 
Secretary-Treasurer - - - - + Don W. Payne 
Sinclair Prairie Oil Company 
Regular Meetings: 7:30 p.M., Geological Room, 
University of Wichita, first Tuesday of each month. 
The Society the Kansas Well Log Bureau, 
412 Union National Bank Building, and the Kan- 
sas Well Sample Bureau, 137 North Topeka. 


Houston Oil Company of Texas 
1701 Pere Marquette Bldg. 
Vice-President and Program Chairman - - - 
Humble Oil and Refining Company 
Secretary-Treasurer_- - - - D.N. Rockwood 
Union Producing Company 
Meets the first Monday of every month, October- 
May inclusive, 7:30 P.M., St. Charles Hotel. 
Special meetings by announcement. Visiting geol- 
ogists cordially invited. 


LOUISIANA 


LOUISIANA 


THE SHREVEPORT 
GEOLOGICAL SOCIETY 
SHREVEPORT, LOUISIANA 

Carter Oil Company 
Vice-President - - + + - += Brame Womack 
Sohio Petroleum Corporation 


Secretary-Treasurer - - += + + J. Ed. Lytle 
nion Producing Company 


President 


Meets monthly, September to May, inclusive, in the 
State Exhibit Building, Fair Grounds. All meetings 
by announcement. 


SOUTH LOUISIANA GEOLOGICAL 
SOCIETY 
LAKE CHARLES, LOUISIANA 


President - - - - + + + + Bruce M. Choate 
_, Atlantic Refining Company 
Vice-President - - - - + + + Roy A. Payne 
Gulf Oil Corporation 


Secretary- - + - - + + W, Farrin Hoover 
Stanolind Oil and Gas Company, Box 54 
Treasurer + - - - - - W.B. Neill 
Stanolind Oil and Gas Company 
Meetings: Dinner and business meetings third 
Tuesday of each month at 7:00 P.M. at the Majestic 
Hotel. Special meetings by announcement. Visiting 

geologists are welcome. 


MICHIGAN 


MISSISSIPPI 


MICHIGAN 
GEOLOGICAL SOCIETY 


President - - - - - + + + Rex P. Grant 
.. .Michigan Geological Surv 
_ Capitol Savings and Loan Bldg., a 
Vice-President - - - + + Richard H. Wolcott 
Sohio Petroleum Company, Mt. Pleasant 
Secretary-Treasurer - - + Charles K. Clark 
Pure Oil Company _ 

402 2d Natl. Bank Bldg., Saginaw 
Business Manager _- - - Kenneth A. Gravelle 
Gulf Refining Company, Box 811, Saginaw 
Meetings: Monthly, November through May, at 
Michigan State College, East Lansing, Michigan. 
Informal dinners at 6:30 P.M., followed by dis- 

cussions. Visiting geologists are welcome. 


MISSISSIPPI 
GEOLOGICAL SOCIETY 
JACKSON, MISSISSIPPI 
President - - - + + Frederic F, Mellen 
Mellen & Monsour 
Box 2571, W. Jackson Sta. 
Vice-President - - + + + + J. B. Wheeler 
Stanolind Oil and Gas Company 
Secretary-Treasurer - - + + + + H. L. Spyres 

Skelly Oil Company 
Meetings: First and third Thursdays of each 
month, from October to May, inclusive, at 7:30 
P.M., Edwards Hotel, Jackson, Mississippi. Visiting 
geologists welcome to all meetings. 
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OKLAHOMA 
OKLAHOMA CITY 
ARDMORE GEOLOGICAL SOCIETY 
GEOLOGICAL SOCIETY OKLAHOMA CITY, OKLAHOMA 
ARDMORE, OKLAHOMA President - - - Gerald C, Maddox 
President - Robert W. Kline 
Sinclair Prairie Oil Company, Box 978 Vice-President -- -------- Harold J. Kleen 
Skelly Oi! Company 
lous re Secretary-Treasurer ---+-- Frederick H. Kate 
ompany, 938 Shell Oil Company, Inc. 


Secretary-Treasurer - - + Murrell D. Thomas 
¢ Texas Company, Box 539 


Dinner meetings will be held at 7:00 P.M. on the 
first Wednesday of every month from October to 
May, inclusive, at the Ardmore Hotel. 


965 First National Building 


Meetings: Technical program each month, subject 
to call by Program Committee, Oklahoma ity 
University, 24th Street and Blackwelder. Lunch- 
eons: Every second and fourth Thursday of each 
month, at 12:00 noon. Y.W.C.A. 


SHAWNEE 
GEOLOGICAL SOCIETY 
SHAWNEE. 


President - nry A. Campo 
Atlantic Refining ee: Box 166, 
ohawnee 
Vice-President - - Fred J. Smith 
Sinclair Prairie Oil Company 
Box 991, Seminole 
Secretary-Treasurer - - Marcelle Mousley 
Atlantic Refining Company, Box 169 
Shawnee 
Meets the fourth Thursday of each month at 8:00 
P.M., at the Aldridge Hotel. Visiting geologists 

welcome. 


TULSA GEOLOGICAL SOCIETY 
TULSA, OKLAHOMA 


President - - + Charles G. Carlson 
Consulting Geologist, 922 ‘Thompson Building 
Ist Vice-President - - - + Jerry E. Upp 
Amerada Petroleum Corporation, 2040 
2nd Vice-President - - Fitts, Jr. 
Sinclair Prairie Oil Company, “tox $21 
Secretary-Treasurer - L. Frost 
Ohio Oil Company, Thompson Buiidine 
Editor - - Robert F. Walters 


Box "661, Gulf Oil. Corporation 


Meetings B ings and third Mondays, each month, 
from to to May, inclusive at 8:00 P.M., 
University a Tulsa, Kendall Hall Auditorium: 
Luncheons: Every Friday (October-May), Cham- 
ber of Commerce Building. 


PENNSYLVANIA 


TEXAS 


PITTSBURGH GEOLOGICAL 
SOCIETY 


PITTSBURGH, 
President - - S. Philbrick 
United States Engineers, 925 New Federal Bldg. 
Vice-President - John T. Galey 

Independent, Box 1675 


Secretary - - David K. Kirk 
Gulf Research and Dev clopment Co., Box 2038 
Treasurer - C. H. Feldmiller 


Equitable Gas Company, “425 Sixth Ave. 


Meetings held each month, except during the 
summer, All meetings and other activities by 
special announcement. 


PANHANDLE 
GEOLOGICAL SOCIETY 
AMARILLO, TEXAS 


President - - - Arthur R. Erickson 
Phillips Petroleum Company - 
Vice-President + + + + + Graydon L. Meholin 


Sinclair Prairie Oil Company, Box 1242 
Secretary-Treasurer - - - Robert J. Gutru 
Cities Service Oil Company, Box 350 


Meetings: Luncheon 1st and 3d Wednesdays of 
each month, 12:00 noon, Herring Hotel. Special 
night meetings by announcement. 


TEXAS 


CORPUS CHRISTI GEOLOGICAL 
SOCIETY 


CORPUS CHRISTI, TEXAS 


President - - E. Greenman 
The Texas Company, “902 was Building 


Vice-President - - Dale L. Benson 
Sinclair Prairie Oil ‘Company, Box 480 


Secretary-Treasurer - + O. G. McClain 
Consultant, 224 Nixon “Building 


Regular luncheons, every Wednesday, Petroleum 
Room, Plaza Hotel, 12:05 Special night meet- 
ings by announcement. 


DALLAS 
GEOLOGICAL SOCIETY 
DALLAS, TEXAS 
President - - - + Willis G. Meyer 
eyer and | Achtschin 
son ontinental Building 
Vice President - - John M. Clayton 
Seaboard Oil Company 
1400 Continental Building 
Treasurer - W. W. Newton 
eotechnical Corporation, Box 7166 
Executive Committee- - - C. Vanderpool 
Seaboard Oil 
Meetings: Monthly luncheons by announcement. 
Special night meetings by announcement. 
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TEXAS 
EAST TEXAS GEOLOGICAL FORT WORTH 
SOCIETY GEOLOGICAL SOCIETY 
TYLER, TEXAS FORT WORTH, TEXAS 
President T. H. Shelby, Jr. 4 
Humble Oil and Refining Company President - - ti A - - + + C. D. Cordry 
etroleu ompany Vice-President - - is R. H. Schweers 
Secretary-Treasurer - - - - Walter E. Long The Texas Company, Box 1720 
Magnolia Petroleum Company Secretary-Treasurer - - - - R. W. Dudley 
Box 780 Pure Company 
OX 


Luncheons: Each week, Monday noon, Blackstone 
otel. 


Evening meetings and prpgrans will be announced. 
friends are welcome. 


Meetings: Luncheon at noon. Hotel Texas, first 
and third Mondays of each month. Visiting geol- 
a ists and friends are invited and welcome at 


Visiting geologists an meetings. 
HOUSTON 
GEOLOGICAL SOCIETY NORTH TEXAS 
HOUSTON, TEXAS GEOLOGICAL SOCIETY 
1713 Rede WICHITA FALLS, TEXAS 
rs - + + * + Charles H. Sample President - - - + Dolph S. Simic 


Huber Corporation 
721 Mortgage Bldg. 
Secretary - - A. F. Childers 
Gulf ‘Oil Corporation, Box 2100 
Treasurer - - - + Wayne Z. Burkhead 
ai Oil Company of California 
1134 Commercial Bldg. 


Regular meeting held the second and fourth Mon- 
days at noon (12 o'clock), Mezzanine floor, Rice 
Hotel. For any ge ae pertaining to the meet- 
ings write or call the secretary. 


Bay Petroleum Corporation 


Vice-President - - - - + Lynn L. Harden 
Sinclair Praitie Oil 


Secretary-Treasurer + - T. Richards 
Consulting, 1709 Street 


Meetings: Each week, Tuesday, 12:30 P.M., Texas 
Electric Auditorium; Each month, first Thursday 
evening. Special night meetings ‘announced, A 
always welcome. 


SOUTH TEXAS SECTION 
AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS 
SAN ANTONIO, TEXAS 
President : - Guy E. Green 


Santa, Clara Oil Com any 

1016 South Texas Building 
Vice-President - - Van A. Petty, Jr. 

Petty Geophysical Company 
- J. Boyd Best 
e Ohio Oil Company 

Milam Building 

Meetings: One regular meeting each month in San 
Antonio. Luncheon every Monday noon at Milam 
Cafeteria, San Antonio. 


WEST TEXAS GEOLOGICAL 
SOCIETY 


MIDLAND, TEXAS 


President - - W. 
Gulf Oil Beet Box 1 


Vice- 
Argo Oil 18 


Secretary-Treasurer - - - Charles F. 
Stanolind Oil and Gas Company, Box 1540 


Meetings will be announced. 


WEST VIRGINIA 


WYOMING 


THE APPALACHIAN GEOLOGICAL 


SOCIETY 
CHARLESTON, WEST VIRGINIA 
P. O. Box 2605 
President - - + Veleair C. Smith 
1901 Kanawha Valley Building 
Vice-President - W. B. Maxwell 
United Fuel Gas Company, Box 1273 


Secretary-Treasurer + - R. L. Alkire 
605 Union Building 
Editor - + + 
Box 1433 


Meetings: Second Monday, each month, except 
ee uly, and August, at 6:30 P.M., Kanawha 
ote 


J. D. Castner 


WYOMING GEOLOGICAL 
ASSOCIATION 
CASPER, WYOMING 
P. O. Box 345 


President - - - + Rolland W. McCanne 
The Ohio Oil Company 

lst Vice-President - - - - Waynard G. Olson 
Continental Oil Company 

2d Vice-President (Programs) Thomas C. Hiestand 
Cities Service Oil Company 

Secretary-Treasurer - - George Steele 
Northern Utilities Company 


Informal luncheon meetings every Friday, 12 noon, 
Townsend Hotel. Visiting geologists welcome. 
Special meetings by announcement. 
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USING THE 


SULLIVAN 


j 


A completely portable rig for exploratory drilling .. . 
that’s the remarkable Sullivan ‘“200"—the outstanding 
rig for high speed drilling at low cost. The entire rig, 
including the folding two-piece derrick, can be mounted 
on a truck, trailer, tractor or skids. 


AUTOMATIC 


Chucky | 


The Sullivan-developed Automatic Chuck is a 
key factor in the unsurpassed performance 
record of the “200” portable drill rig. It serves 
the triple purpose of rotary table, safety clamp 
and chuck when drilling without kelly. Besides 
saving labor, it increases drilling speed, lowers 
drilling costs and makes a definite contribution 
to greater safety. Once you see the Sullivan 
Automatic Chuck in action, you'll wonder how 
you were ever satisfied with former drilling 
performance! Write for descriptive bulletin. 
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Now Available! 


GEOLOGY OF THE 
EARLY GEOPHYSICAL TAMPICO REGION 
PAPERS 
roe MEXICO 
Society of Exploration By John M. Muir 
Geophysicists 
One volume containing 57 papers by 280 pages 
men who were outstanding in the early 15 half-t 
development of geophysical methods of ee 
exploration, published in other jour- 41 line drawings 
nals prior to the first volume of GEO- 
212 
Bound in cloth 
$5.00 to S.E.G. Members and 
Subscribers, 


$6.00 to all others. Postpaid. 


Address orders to 
Colin C. Campbell, 
Business Manager 


_P. O. Box 1614 
Tulsa, Oklahoma 


$4.50, Postpaid 
($3.50 to Members) 


THE AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA 


MINERAL RESOURCES OF CHINA 


By V. C. Juan 


June-July, 1946 Issue, Part II, Economic Geology 
75 cents per copy In lots of 10—$6.00 


The Economic Geology Publishing Company 
100 Natural Resources Building, Urbana, Illinois 


AERIAL PHOTOGRAPHY 


RECONNAISSANCE MOSAICS 
PRECISE AERIAL MOSAICS 
TOPOGRAPHIC SURVEYS 


For information write Department H 


EN AERO SERVICE CORPORATION 


Since 1919 


PHOTOGRAMMETRIC ENGINEERS 
236 E. Courtland Street, Philadelphia 20, Penna. 
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During the past 20 years we have been privileged to con- 
duct Barret Magnetic Surveys for 82 clients, representing 
a good cross section of the exploration branch of the pe- 
troleum industry. 


It is a significant fact that most of our work in recent years 
has been done for some of our earliest clients. 


These clients and others continue to use our services for 
the sole reason that it has proved profitable to them in 
their search for new oil reserves. 


We will be pleased to explain without obligation how you 
may use Barret Magnetic Surveys to cut your exploration 
costs in terms of barrels of oil discovered. 


pARRET: Nc. 


M. jcists 
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FIRST IN OTL FINANCING 
1895-1947 


THE FIRST NATIONAL BANK 
AND TRUST COMPANY OF TULSA 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


MIOCENE STRATIGRAPHY OF CALIFORNIA 
By Robert M. Kleinpell 


dono of 18 (chock lists ond orange hast of ib pases). 
Beund in blue cloth; gold stamped; paper jacket: 6 x 9 inches. 
PRICE: $5.00, POSTPAID 
($4.50 TO A.A.P.G. MEMBERS AND ASSOCIATES) 


The American Association of Petroleum Geologists 


BOX 979, TULSA 1, OKLAHOMA, U.S.A. 


TECTONIC MAP OF 
SOUTHERN CALIFORNIA 


BY 
R. D. REED and J. S. HOLLISTER 


Map and four structure sections printed in ten colors on durable ledger 
paper, 27 x 31 inches. Scale, 14 inch = 1 mile. 

From “Structural Evolution of Southern California,” Bull. Amer. 
Assoc. Petrol. Geol., Vol. 20, No. 12 (December, 1936). 


PRICE, $0.50, POSTPAID IN TUBE 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA I, OKLAHOMA, U.S.A. 
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© two wells are identical. 
Neither are the problems 
well is to produce the max- 
duction costs. 


can the answé 

Whaot these forma 

the presence of 

the correct solution of GR 
Radioactivity Well 

complete information abo 

CASING with the Collar tog in 

ble bench marks, te casing ‘collars: 

Lone-Wells geologists will consult with Yor 

direct applications, uses and i OF R 


logs. Their experi with t th 


* 


LOSANGELES HOUSTON © OKLAHOMA CiTY 


‘ 
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BASE-MAPS FOR GEOLOGIC COMPILATIONS 


SCALES: 1:1,000,000, 1:2,500,000 and smaller on ALL OF UNITED STATES, 
SOUTHERN AND WESTERN CANADA, AND NORTHERN MEXICO, IN- 
CLUDING THE CONTINENTAL SHELF. 

SCALES: 1 inch to 1 mile in Counties, Strips, and Quadrangles on OKLAHOMA, 
TEXAS, KANSAS, NEW MEXICO, COLORADO, MONTANA, ILLINOIS, IN- 
DIANA, KENTUCKY, NEBRASKA, AND MISSISSIPPI. 

REGIONAL MAPS on scales of 1 inch to 8,000 feet, 1 inch to 10,000 feet, 1 inch to 
2 miles, and smaller. 

Price lists and index-maps on any area on request. 


GEO. F. KELLY 
213 Kennedy Bldg Tulsa, Oklahoma P.O. Box 1773 


Do You Have One Handy? 
DIRECTORY OF GEOLOGICAL MATERIAL 


IN NORTH AMERICA 
By 
J. V. HOWELL AND A. 1. LEVORSEN 
Tulsa, Oklahoma, and Stanford University, California 


I. General Material :—National and continental in area 
A. Publications and non-commercial publishing agencies, regional, national, and 
continental 
. Bibliographies, general 
. Dictionaries, glossaries, encyclopedias, statistics, handbooks 
. Miscellaneous books and publications of general geological 
. Commercial map publishers 
. Regional and national geologic and physiographic maps 
. State and Province geological maps 
. Trade journals: oil, gas, mineral industry 
I. Libraries furnishing photostat and microfilm service 
J. Thin-section and rock-polishing service 
II. Specific material :—State and Province in area 
A. Canada, by provinces and Newfoundland 
B. Central American countries 
C. Mexico 
D. United States—states and territories 


w 


Originally published as Part II of the August, 1946, Bulletin. 
112 pages. PRICE, 75¢ POSTPAID 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA, U.S.A. 
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SEISMIC SURVEYS 


\ 


KEYSTONE EXPLORATION COMPANY 


OFFICES AND LABORATORY 
2813 WESTHEIMER ROAD 


HOUSTON @ TEXAS 


j 
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NEARLY — YEARS OF USE IN es 


that AQUAGEL remains the 
highest quality clay mud base 


HERE ARE 
THE 


REASONS: 


Added to ordinary drilling mud, or mixed 
straight with water, AQUAGEL provides 
drilling mud with the following: 


A superior source of gel-forming clay col- 
loids. These colloids provide drilling mud 
with practically all desirable qualities ex- 
cept high weight. 


Excellent filtration (wall-building) quali- 
ties. AQUAGEL muds deposit only thin fil- 
ter cakes and restrict the passage of water 
into the formation. 


Lubricant for all moving parts of the mud 
system. The drill works more easily; pump 
liners last longer. 


Unsurpassed viscosity and gel character- 
istics. Bring cuttings out of the hole or keep 
them in suspension during interruptions in 
circulation. Consolidate loose formations. 


PATENT LICENSES unrestricted as to sources of 
supply of materials, but on royalty bases, will be 
granted to responsible oil companies and others. 
desiring to practice the subject matter of any 
end/or allof United States Patents Numbers 1,807,- 
082; 1,991,637; 2,041,086; 2,044,758; 2,064,- 
936; 2,094,316; 2,119,829; 2,214,366; 2,294,- 
pa 2,304,256; 2,387,694; 2,393,165 = 
thereof. Applications for 


further improvements 
steonses should be made to Los Angeles office. 


BAROID PRODUCTS 


AQUAGEL AQUAGEL CEMENT 
ANHYDROX ¢ BAROCO « BAROID 
FIBERTEX IMPERMEX JELFLAKE 
MICATEX ¢ SMENTOX ¢ STABILITE 
ZEOGEL TESTING EQUIPMENT 
BAROID WELL LOGGING SERVICE 


5 Finest mud base from which to prepare 
specialized muds. Lost circulation, cement 
contamination, need for extremely low 
water loss, and anhydrite and gypsum 
contamination are problems which require 
specialized muds or mud treatments. An 
AQUAGEL mud can readily be treated to 


solve these problems. 


6 Extremely high yield. The most barrels of 
mud from the fewest tons of clay means 
economy from the standpoint of opera- 
tion, transportation, export, handling, and 


storage. 


Supported by unequaled stocks, distribu- 
tion facilities, laboratory testing and field 
service, AQUAGEL remains the highest 


standard of mud-making material. 


BAROI 


SALES DIVISION 
NATIONAL LEAD COMPANY 
Los Angeles 12 « Tulsa 3 * Houston 2 


OF THOUSANDS OF WELLS AND MILLIONS ~ x 
OF BARRELS OF DRILLING MUD 
ote 
3 
| 
- : 


This map indicates the num- 
. ber and type of Western crews — 
° which have operated in each © 
4 state from January to June, 


KEY 


Seismic Survey 
Parties 
Gravity 
Parties 
Core & Electric 
Logsing Parties 

tion Meter 
Parties 


in Office 


Meter Survey 


Division Head- 
quarters 


Wbll0tt-seiivisies since the inception of the company in 1933 
include operations in every major producing and potential petroleum 
producing province in the United States. This wide experience, solving 
all types of geophysical problems, together with superior personnel, 
equipment and research facilities enables Western to meet every require- 
ment of operators desiring the most complete and highly advanced 
geophysical service. 


The accuracy of its surveys is attested by its numerous clients 
and by the many discovery wells which have been located on the basis 
of Western surveys. 


In addition to the domestic operations depicted, Western field 
parties and/or instruments are now operating in Paraguay, Argentine, 
Italy, France and China. Western services are available in any part 
of the world. 


WESTERN MANUFACTURES FOR SALE OR RENTAL — 
Seismic Instruments and Equipment + Gravity 


Meters « Elevation Meters + 


Electrical Logging 


Units « Portable Shot Hole and Core Drilling Rigs 


‘GEOPHYSICAL COMPAN 


2 
1947. <o 
| 
i 
j 
j 
| | 
| 
1 
EDISO MING, LOS.ANGELES 13, CALIFORNIA, U.S.A — 


THAT (cunt; IN 
EXPLORATION 


Modern science and inventive genius are reflected 
in today's precision equipment and advanced methods 
designed to determine geophysical data for oil explora- 
tion. But these methods and equipment are not enough. 
The producer of oil wants the most accurate and scien- 
tific analysis possible. 


That's where INTERPRETATION comes in. Republic— 
founded and supervised by men who had an active part 
in the design and creation of some of these most modern 
methods and equipment—stresses the vital importance 
of ACCURATE INTERPRETATION. And, fortified by 
their wide experience in the direction of seismic surveys, 
Republic's geophysicists reach far beyond the normal 
limits of interpretive analysis. 


Yes, Republic's clients have found that it's the IN- 
TERPRETATION that counts. 


TULSA, OKLAHOMA 
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Seismograph Equipment 
Manufactured by 


NORTH AMERICAN 


This equipment as well as the Portable Gravity Meter, 
other geophysical apparatus and precision equipment is 
manufactured in our own Laboratories. 


REFLECTION SEISMOGRAPH 
UNITS 


This complete 16 channel, dual recording unit is mounted in a 
special stainless steel body, having two power driven cable 
reels, completely wired, tested and ready for field service. 
Amplifiers have full, automatic amplitude control and complete 
rejection of 60 cycle power line interference. It has inverse feed 
back filters, 6 filter settings controlled by selector switch on 
instrument panel, which makes it possible to obtain any 6 filter 
curves. Interchangeable plug-in type filter units make it possible 
to readily change complete system of filter curves. Dual output 
is available, providing for mixed and unmixed recording simul- 
taneously. Light weight sei ters are furnished with either 
fluid or electro-magnetic damping. 


PORTABLE CABLE REEL 


This light-weight reel, designed for use in areas inacces- 
sible by truck, carries 1200 feet of cable and is worn on 
the back or chest. When laying cable it is worn on the 
back, the cable unreeling as the operator walks along. 
When reeling in, it is worn on the chest, and the cable 
wound on the drum by the crank as the operator walks 
along. Wide web belting assures comfortable fit. The 
complete reel weighs only 5 pounds. Weight with 1200 
feet of tapered seismograph cable is only 23 pounds. 
The reel is available with or without cable. 


NORTH AMERICAN GEOPHYSICAL COMPANY 


Manufacturers of Geophysical Apparatus and Precision Equipment 
2627 Westheimer Rd. Keystone 3-7408 
Houston 6, Texas 
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“Look, Joe—There’s where you want /¥ 
your Inclination Record made... 
with the pendulum at rest.” 


Why take a chance of having a record 


made while the pendulum is in motion! 


This can happen with mechanically 
recording instruments. But not with the 
E-C Inclinometers. 


There's no uncertainty when you use 
the E-C. No re-checking. No waste of 
rig time. Faster to run. More eco- 
nomical. 


USING THE E-C 


- On Measuring Line. 
. On Sand Line. 
. As a Go-Devil and recovered 


4. 


6. 


6 WAYS OF 


when changing bit. 


As a Go-Devil and picked 
up with core-barrel over- 
shot. 


Run in with a core-barrel 
overshot when picking up a 
core, 


Run inside of bailer in cable 
tool drilling. 


SPERRY-SUN WELL SURVEYING COMPANY 


Offices: Philadelphia, Pa.; Houston, Corpus Christi, Falfurrias, Marshall, Odessa, Texas; Lafayette, La.; 
Long Beach, Bakerfield, Calif.; Oklahoma City, Okla.; Casper, Wyo. 
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1931 


1936 


1936 


1938 


1946 


1947 


1947 


1947 


AVAILABLE PUBLICATIONS OF 


The American Association 
of Petroleum Geologists 


Box 979, Tulsa 1, Oklahoma 


\ 


Geologic Map of Cuba. Compiled by J. Whitney Lewis. Folded paper sheet, 
24 x 10 inches. Scale, 3/16 inch = 10 miles. Geologic column on same sheet. 
From Lewis’ “Geology of Cuba,” in June, 1932, Bulletin ................4. 


Geology of the Tampico Region, Mexico. By John M. Muir. 280 pp., 15 
half-tone plates, 41 line drawings, 9 tables. 6 x 9 inches. Cloth. To mem- 


Areal and Tectonic Map of Southern California. By R. D. Reed and J. S. 
Hollister. In 10 colors. From “Structural Evolution of Southern Cali- 
fornia,” December, 1936, Bulletin. Scale, 4% inch = 1 mile. Map and 4 
structure sections on strong ledger paper, 27 x 31 inches, rolled in tube 


Miocene Stratigraphy of California. By Robert M. Kleinpell. 450 pp.; 14 
line drawings, including a large correlation chart; 22 full-tone plates of 
foraminifera; 18 tables (check lists and a range chart of 15 pages). 6 x 9 
inches. Cloth. To members and associates, $4.50 ......................005. 
Directory of Geological Material in North America. By J. V. Howell and 


A, I. Levorsen. 112 p. From Part II of August, 1946, Bulletin. 6.75 x 9.5 


Possible Future Oil Provinces of the United States and Canada. Third 
printing. From August, 1941, Bulletin. 154 pp., 83 figs. 6 x 9 inches. Paper. 


Structure of Typical American Oil Fields. Symposium on relation of oil 
accumulation to structure. 2d printing. Originally published, 1929. 2 Vols. 
1290 pp., 425 illus. 6 x 9 inches. Cloth. Vol. 1, $3.00. Vol. 2, $4.00 .......... 


Tectonic Map of the United States, Second printing. Originally published, 
1944, Prepared under the direction of the Committee on Tectonics, Division 
of Geology and Geography, National Research Council. Scale, 1 
inch = 40 miles. Printed in 7 colors on 2 sheets, each 40 x 50 inches. 


Bulletin of The American Association of Petroleum Geologists. Official monthly 


publication. Each number, approximately 150 pages of articles, maps, dis- 
cussions, reviews. Annual subscription, $15.00 (outside United States, 
$15.40). Descriptive price list of back numbers on request. 


(Prices, postpaid. Write for discount to colleges and public libraries.) 


4.50 


50 


5.00 


75 


1.50 


7.00 


2.00 
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THE GEOTECHNICAL CORPORATION 


Roland F. Beers 
President 


P.O. Box 7166 
D4-3947 Dallas, Texas 


GEOPHYSICAL SURVEYS 


UNIVERSAL EXPLORATION COMPANY 


2044 Richmond Road 
HOUSTON 6, TEXAS 
Paul Charrin, Pres. — John Gilmore, V.P. — C. C. Hinson, V.P. 


JOURNAL OF PALEONTOLOGY 
JOURNAL OF SEDIMENTARY PETROLOGY 


Annual Annual Non-Member 
S.E.P.M. Dues Subscription 
JOURNAL OF PALEONTOLOGY $5.00 $6.00 
JOURNAL OF SEDIMENTARY ; 
PETROLOGY 3.00 3.00 


BOTH JOURNALS 8.00 9.00 


BACK VOLUMES AT HALF PRICE 
TO MEMBERS AND SUBSCRIBERS 


Per Vol. 

Jour. Pal., Vol. 1 (1927) unavailable 

Vol. 2 (1928)—Vol. 8 (1934), each complete, 4 Nos, ... ......... $3.00 

Vol. 9 (1935)—Vol. 11 (1937), each complete, 8 Nos, ............ 3.00 

Vol. 2 (1932)—Vol. 7 (1937) each complete, 3 Nos. .............. 1.50 

BACK VOLUMES AT REGULAR PRICES 

Jour. Pal., Vol. 12 (1938)—Vol. 20 (1946), each complete, 6 Nos. ............$6.00 
Sed. Petr. Vol. 8 (1938)—Vol. 16 (1946), each complete, 3 Nos. ............ 3.00 


SOCIETY OF ECONOMIC PALEONTOLOGISTS AND MINERALOGISTS 
BOX 979, TULSA 1, OKLAHOMA 
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THE MAGNETIC MAI 


Fairchild Airborne Magnetometer Unit is now map- 
ping extensively for GulfOil Company in South America 
+++ 12,325 lineal miles of magnetometer profiles flown 
from March 8 to April 19, 1947; currently flying an 
average of 2500 such miles per week {dry season opera- 
tion in the tropics. 


The Fairchild Airborne Magnetometer Survey is far superior 
to the ground magnetometer survey as it has been 
known and used by geologists in the past. Where the 
magnetic map was once a geological exploration tool 
of dubious importance, the magnetic map as flown and 


aN 
-HAS/MATURED 


controlled by Fairchild has opened a whole new field 
of possibilities in oil exploration. 


Speed and Control are Fairchild contributions to the in- 
herent virtues of the Gulf Airborne Magnetometer. The 
Fairchild Airborne Magnetometer Unit is a tightly- 
integrated ground and air organization which collects 
data with the speed of the Douglas A-26 long range 
airplane and uses a special system developed by Fairchild 
to control the reliability and usefulness of that data. A 
Fairchild correlating staff, located in New York City, 
translates field data into magnetic maps. 


The Airborne Magnetometer has graduated from geological conversation. 


Write to Fairchild for complete information. 


AERIAL SURVEYS, INC. 


224 EAST ELEVENTH STREET, LOS ANGELES 15, CALIFORNIA © 21-21 FORTY-FIRST AVENUE, LONG ISLAND CITY 1, N.Y, 
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Accurate and dependable, Tobin 
Maps are standard equipment with 
most major oil companies. They in- 
crease efficiency and reduce costs 
in both large and small-scale opera- 
tions. May we tell you why and 
quote prices—without obligation? 


TOBIN SERVICES INCLUDE 


Tobin Maps—Photographic, Re- 
gional Base and Ownership—are 
photographically controlled, 


Photographic Maps 


Regional Base Maps 


Land Ownership Maps checked on the ground and geo- 
Pipeline Mapping detically tied. They are correlated 
Abstract Services and not affected by county lines, 


state lines or adverse terrain. 


TOBIN 


OFFICES: 
502 W. MISTLETOE, SAN ANTONIO, TEXAS 


THE MemeeenG AGENCY FOR THE OIL INDUSTRY 
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OIL WELL SURVEY COMPANY 
GENERAL OFFICES: DENVER, COLORADO 
DIVISION OFFICES: LONG BEACH, DALLAS, HOUSTON 
EXPORT OFFICES: LONG BEACH, LOS ANGELES, NEW YORK 


C. H. FROST GRAVIMETRIC 
SURVEYS, INC. 


C. H. Frost, President A. Suanrr, Vice-President 


GRAVIMETERS manufactured under license from Standard Oil 
Development Company 


GRAVIMETRIC AND MAGNETIC SURVEYS carefully con- 
ducted by competent personnel 


GEOLOGIC INTERPRETATION of the results of gravimetric 
and magnetic surveys 


4408-4410-4410 South Peoria Avenue Tulsa 3, Oklahoma 
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Second Printing, 1947 Now Ready 
STRUCTURE 
OF 
TYPICAL AMERICAN 
OIL FIELDS 
A SYMPOSIUM ON THE RELATION OF 
OIL ACCUMULATION TO 
STRUCTURE 
In Two Volumes By Many Authors 


Originally published in 1929, the supply was soon exhausted and the 
continued demand has justified the current reprinting of this gen- 
erally accepted description of oil fields. 800 requests are on the wait- 
ing list. The total edition is 1,000. 


CONDENSED CONTENTS BY STATES AND FIELDS 
Vol. I—510 pp., 190 illus. Cloth. 6 x 9 inches. $3.00 


ARKANSAS: Irma. CALIFORNIA: McKittrick. INDIANA: Tri-County. 
KANSAS: Fairport, Coffeyville, Rainbow Bend, Nemaha Mountains. KEN- 
TUCKY: Eastern Coal Field. LOUISIANA: Urania. MICHIGAN: Saginaw. 
NEW MEXICO: Artesia, OHIO: Eastern. OKLAHOMA: Morrison, Mervine, 
Ponca, Blackwell, South Blackwell, Garber, Crinerville, Turkey Mountain, Bur- 
bank, Glenn. TENNESSEE: Tinsleys Bottom, Celina, Spurrier-Riverton, Sumner 
County, Spring Creek, Glenmary, Bone Camp. TEXAS: Luling, Westbrook, Wil- 
barger County, Mexia and Tehuacana Fault Zones, Laredo, Archer County. WEST 
VIRGINIA: Copley, Cabin Creek. INDEX. 


Vol. II—750 pp., 235 illus. Cloth. 6 x 9 inches. $4.00 


ARKANSAS: Stephens. CALIFORNIA: Santa Maria, Ventura Avenue, Elk 
Hills, Long Beach. COLORADO: Florence, Northwestern. ILLINOIS: Centralia, 
Sandoval, Martinsville. KANSAS: Virgil, Madison, El] Dorado. LOUISIANA: 
Caddo, Homer, Bellevue. MONTANA: Kevin-Sunburst. NEW YORK: Cattarau- 
gus, Allegany, and Steuben Counties. OKLAHOMA: Hewitt, Cromwell, Semi- 
nole, Delaware Extension, Depew, Cushing. PENNSYLVANIA: Bradford, 
Scenery Hill. TEXAS: West Columbia, Stephens County, Yates, Big Lake, Pe- 
trolia, Smith-Ellis. WEST VIRGINIA: Griffithsville, Tanner Creek, Granny 
Creek, Grass Creek, Lost Soldier. SUMMARY: Role of Structure in Oil Ac- 
cumulation. INDEX. 


PRICE, TWO VOLUMES, $7.00, POSTPAID 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
Box 979, TULSA 1, OKLAHOMA, U.S.A. 


a 
; 
i 
| 
| | 
i 
H 
| 
| 
H 
i 
i 
i] 


Bulletin of The American Association of Petroleum Geologists, June, 1947 


xlvii 


Fic. 20.—Cerro Bernal, volcanic plug. —l of sketch by 


Captain G. F. Lyon, 1828; redrawn by F. S. Howell.) 


GEOLOGY OF THE TAMPICO REGION 
MEXICO 


By JOHN M. MUIR 
1936 


“This book deals primarily with the geology of the Tampico embayment, but the author has 
viewed his objective with a broad perspective and presents the oil fields of that area against 
a background of the geologic history of Mexico. ... (It) is an authoritative work by an 
expert on an area which has been one of the most important oil-producing regions of the 
world. The excellent areal geologic map of the Tampico embayment and the structure maps of 
the oil fields are significant contributions to Mexican geology. The extensive faunal lists from 
definite localities in each formation will be welcomed by students of earth history who seek 
to correlate the events in Mexico with the panorama of geologic development throughout the 
world.”—Lewis B. Kellum, of the University of Michigan, in Bull. Amer, Assoc. Petrol. Geol. 


280 pp., including appendix, bibliography, gazetteer, index, 15 half-tones, 41 line drawings, 
including 5 maps in pocket, 212 references in bibliography 
Bound in blue cloth; gold stamped. 6 x 9 inches. 


PRICE, $4.50, POSTPAID ($3.50 TO MEMBERS AND ASSOCIATES) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA, U.S.A. 
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THE 
REERACTION 


THEODOLITE SURVEYING METHOD! 


This new method of topographic surveying, 
developed entirely by National for the exclusive 
use of its field parties, brings to refraction 
shooting these advantages: 


INCREASED ACCURACY! 
INCREASED PRODUCTIONI. 
INCREASED FLEXIBILITY! 
at LESS COST! 


These advantages are available to National 
clients. You are invited to consult with us. 


| | 
— — fy 

| 

GEOPHYSICAL | 

COMPANY INC. 
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DRILLING AND EXPLORATION 
COMPANY, INC. 


J. E. Brantly, President ‘ 
Ralph W. Marshall, Vice-President 
D. A. Powell, Vice-President 
John H. Lewis, Vice-President 
R. E. Watson, Vice-President 


DRILLING CONTRACTORS 


Geologists and Engineers 


Mid-Continent, California, Latin America 


Continental Building Box 2, Station H 
Dallas, Texas Los Angeles, California 
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OIL FIELD 


= 


WESTERN CANADA . 


1 
MILES 


1947 Printing in Paper Covers. Handy to Take with You 


POSSIBLE FUTURE OIL PROVINCES OF 
THE UNITED STATES AND CANADA 


CONTENTS 

Foreword By A. I. Levorsen 
Alaska By Philip S. Smith 
Western Canada By Alberta Society of Petroleum Geologists 
Pacific Coast States By Pacific Section, American Association of Petroleum Geologists 
Rocky Mountain Region By Rocky Mountain Association of Petroleum Geologists 
Northern Mid-Continent States By Tulsa Geological Society 
West Texas By West Texas Geological Society 
Eastern Canada > Geological Survey of Canada, Quebec Bureau 

of Mines, and Newfoundland Geological Survey 
Eastern United States By Appalachian Geological Society 
Southeastern United States By Mississippi Geological Society 


154 pp., 83 figs. Paper cover. 6 x 9 inches 
Third printing. Reproduced by photo offset process from original printing of 1941 


PRICE, $1.50, POSTPAID ($1.00 TO MEMBERS AND ASSOCIATES) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA, U.S.A. 
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An A.A.P.G. Research Committee Sponsored Report 
To be released about July 15, 1947, as 
Colorado School of Mines Quarterly, Vol. 42, No. 3 


REVIEW OF PETROLEUM 
GEOLOGY IN 1946 


by 
F. M. Van W. S. LEvINGS 


With the cooperation of members of the staffs of the Departments of Geology, 
. Geophysics, and Petroleum Engineering of the Colorado School of Mines 
and many other leading authorities in these fields. 


This is the fifth such annual review which was inaugurated in 1943 by the 
Department of Publications of the Colorado School of Mines in cooperation 
with the Research Committee of the American Association of Petroleum 
Geologists. 


It is based on information compiled from the literature and from a canvass of 
leading geologists, geophysicists, and petroleum engineers in the United States 
and foreign countries. Covered are important events of the year, advances in 
petroleum geology and contributory fields, including developments in the 
training of geologists and geophysicists, progress in the developments in geo- 
physics and geochemistry, developments in petroleum engineering, aerial pho- 
tographs, new and improved techniques, world exploration and development, 
production and reserves, trends in petroleum geology and geophysics, and the 
future of the petroleum industry. 


The contributions on foreign developments are more complete and authorita- 
tive than in earlier issues. 


A bibliography of about 2,500 references classified geographically and as to 
subject will be included. Foreign contributors to the review have also sub- 
mitted numerous references for inclusion in the bibliography which thereby 
has become more valuable, especially in that numerous publications that were 
withheld during the war years have now been released. 


More than 225 pages, substantially bound in heavy paper, size 6 x 9 inches 
Price $2.00 postpaid if payment accompanies order; otherwise $2.50 postpaid 
Send orders early, as the edition will be limited 


Mail order with check to 


Department of Publications, Colorado School of Mines 
Golden, Colorado 
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MIOCENE STRATIGRAPHY 
OF 


CALIFORNIA 


By ROBERT M. KLEINPELL 


This Work Establishes a Standard Chronologic-Biostratigraphic Section 
for the Miocene of California and Compares It with the Typical 
Stratigraphic Sequence of the Tertiary of Europe 


WHAT OTHERS HAVE WRITTEN ABOUT IT 


“In spite of any defects it may have, moreover, many of us suspect that Kleinpell’s 
book is of the kind called epoch-making. If so, in 50 or 100 years it will stand out like 
a beacon among its contemporaries and, along with a very few others of them will read 
with a ‘modern’ tang. Oppel’s ‘Die Juraformation,’ or Suess’ ‘Die Entstehung der Alpen,’ 
or to go back to the beginning, De Saussure’s ‘Les Voyages dans les Alpes’ may be cited 
among older geological classics that are now distinguished by this same tang.” —Ralph 
D. Reed in Journal of Paleontology, Vol. 13, No. 6 = , 1939), p. 625. 


“The Neogene of California is disposed in tectonic about a dozen in number, 
from Humboldt in the north to Los Angeles in the south. About half-way along is the 
Paso Robles basin, and in this lies the Reliz Canyon, which provides the author with his 
type section. The aerial photograph serving as frontispiece shows the area to be sufficiently 
arid to give a practically continuous exposure; but one must admire the painstaking 
determination with which so many successive associations of Foraminifera were col- 
lected, identified and tabulated. Such labour would scarcely have been thought of with- 
out the stimulus which the search for oil has given to the detailed study of Foraminifera. 

“This should be the standard work on the Miocene of California for years to come.” 

A.M_.D. in Nature, Vol. 144 (London, December 23, 1939), p. 1030. 


© 450 pa; 

° 14 fg drawings, including correlation chart in pocket. 

® 22 full-tone plates of Foraminifera. 

® 18 tables (check lists and range chart of 15 pages). 

® Bound in blue cloth; gold stamped; paper jacket; 6x9 inches. 


PRICE: $5.00, POSTPAID 
($4.50 TO A.A.P.G. MEMBERS AND ASSOCIATE MEMBERS) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA, U.S.A. 
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ATLAS EXPLOSIVES 


designed especially for 
GEOPHYSICAL PROSPECTING 


Atlas Petrogel No. 1 HV 60%. The outstanding explosive of the 
seismic prospecting field. A gelatinous type explosive made for 
the job. Combining high strength with high velocity and water 
resistance, it handles easily in the field—will force through mud 
in drill holes without bulging the cartridges—yet is easy to prime. 
Packed by weight. 

lbs. x 2” diameter 

5 lbs. x 214” diameter 


Atlas Twistite Assembly. A fast coupling device enabling the 
blaster to connect Atlas Petrogel explosives into continuous rigid 
columns. Each cartridge of explosive is threaded into a sleeve, 
which in turn, may be threaded over an adjacent cartridge. Con- 
venient to use. 


Atlas Manasite detonators are made especially for seismographic 
work—furnished in 6-8 and 10 strength. 


Atlas Technical Service. Call on the nearest Atlas Office for 
service on special explosives problems. Our trained representa- 


tives will be glad to help. 


ATLAS 


<tr Powder Company 
Wilmington 99, Delaware 
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R. W. LAUGHLIN L. D. SIMMONS 


ELEVATIONS 


[ LAUGHLIN-SIMMONS & CO.] 


Oklahoma, Texas, Kansas, New Mexico, 
Louisiana, Arkansas, Illinois, Indiana, 


Kentucky, . Mississippi 


GENERAL OFFICE: 
OKLAHOMA BLDG.—TULSA, OKLAHOMA 
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WATER BASE MUD 


WATER BASE MUD 


OW BLACK MAGIC oil base drilling mud keeps a hole ‘“‘to 
gauge’’ is best illustrated in these actual caliper logs of two 
comparable wells drilled in the same Texas field. Well No. 1 

was drilled with a water base mud. Note the irregular wall pene- 
trations that are frequent causes for stuck pipe, that greatly increase 
cementing costs and sometimes cause casings and liners to collapse. 
Compare the close correlation between the two wells. 


Well No. 2 was drilled partially with a water base mud and 
completed with Black Magic. Maximum hole deviation was 142” in 
one short section, as against 12” for water base mud causing notice- 
able drilling hazards. In addition to keeping the borehole to gauge 
Black Magic did not water block or mud off production areas. 


LONGER BIT TIME ON THE BOTTOM WITH BLACK MAGIC 


By lubricating bit bearings and cutting down heat generation, Black 
Magic allows a longer bit time on the bottom. Greater total core 
recovery is assured and accurate information for development evalua- 
tion is obtainable with Black Magic as with no other medium. 
Water blocking and mudding off that restricts production is im- 

ossible when Black Magic is used. Black Magic can be regenerated 
or use over and over again, thus the actual cost is only for the 
amount . mud that is expended on each well, which averages about 
5 to 10%. 


BLACK MAGIC ELIMINATES CAUSES FOR ''STUCK PIPE" 


od sticks for several reasons. These are the most common: 
1. Shales that swell when water wet. 2. Large washouts that cave 
the walls of the hole. 3. Thick mud caking causing a hole to be 
“under gauge.’ 4. Mud with insufficient gel strength that allows 
cuttings and weight material to settle. 5. Formation contamination 
that adversely affects water base muds when drilling through salt 
— cement, gypsum and other mud contaminating 
materials. 


_A quick check reveals that all of these causes for stuck pipe are 
directly attributable to water in the drilling fluid. Black Magic has 
no water for shale to absorb (1) ; prevents washouts by keeping the 
hole to gauge (2); forms only a paper thin mud cake (3) ; a zero 
fluid loss makes control of the viscosity for proper gel strength a 
simple process (4) ; is unaffected by salt, cement, anhydrite, gypsum, 
etc. (5). In short Black Magic eliminates all the major causes of 
stuck pipe and has been used with success on over a thousand wells. 
Write for "Oil Base Drilling Fluids'’—paper delivered at 75th 
—_ meeting of A.I1.M.E., giving production figures and detailed 

iscussion. 


OIL BASE, INC. 


Box 3735 Terminal Annex 


Los Angeles, California 
Export Representatives: TRANSAMERICAN FACTORS, LTD. 
610 S. Broadway, Los Angeles 14, Calif. 
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surveys 


will this ingtivment save: 
Lory surveys in 1/10th the” th 

better then pert in 1000. 
voe Range 49601760" ta ervols. 
ope SA-2: Range 10600" to 9700) 
‘you SAS: Range 15000 (500° to + 14,5004 in Tntervals 
All models priced $200. complete with case, hand & houl er. 

“straps, magnifier and thermometer. IMMEDIATE DELIVERY 
—see your dealer or write direct for. 


AMERICAN PAULIN SYSTE 


Manufacturers of Precision Instruments 
1847 FLOWER STREET os ances 1, | 
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PRICE LIST OF THE BULLETIN 


THE AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS 


Box 979, Tulsa 1, Oklahoma, U.S.A. 


The monthly Bulletin contains authoritative major articles on petroleum geology and allied subjects, 
and minor notes, discussions, and reviews. Annual subscription, $15.00 (outside United States, $15.40). 
Contents of Vols. I-XX (1917-1936) are indexed in detail in the Comprehensive Index of all A.A.P.G. 
publications (1917-1936); these volumes and the Index may be consulted at Association headquarters 
and in many college and public libraries. Volumes and numbers remaining for sale are listed here. Educa- 
tional institutions are invited to write for special prices on part or complete sets insofar as available. 


BULLETINS AVAILABLE (1921-1934). See COMPREHENSIVE INDEX FOR CONTENTS 
ALSO, ANNUAL CONTENTS INDEXED IN EACH DECEMBER NUMBER 


one 
Members Members 

(3 Nos., total price to all, Each ($1. $1.50 
1922 VOL. Vi. NOS. 3-6 (4 Nos., total price to all, Each ($1.00 1.50 
1924 VOL. Vili, NOs. Nos., total price to all, Each ($1.00) 1.50 
1926 VOL. X, NOS. 6, 7,9 3 Nos., total price to all; Each .00) 1.50 


BULLETINS AVAILABLE (1937-1947) SINCE PUBLICATION OF COMPREHENSIVE INDEX 
ANNUAL CONTENTS INDEXED IN EACH DECEMBER NUMBER 


Following prices in parentheses apply to all members. 


NO. 11—134 pp. ARK.: Pennsylvanian. GEN.: Evaluation of petroleum index of refrac- 
tion; colorimetric determination of oil open-space replacements. KAN. and OKLA.:: 
Source beds. RUSSIA: Urals. TEX.: Laredo. 
ge 12—129 pp. ARABIA: “Black Sea” conditions in Arabian Sea. KAN.: Permian. 
N. Y.: Oriskany. OKLA.: Permian. PA.: Oriskany. TEX.: Sand Hills, Crane Co. 


NO. 4—124 pp. GEN.: Appalachian field history; bibliography of structure maps and sec- 
tions of oil states; folds in three dimensions. MICH.: Oil and gas. 
NO. 5—116 pp. GEN.: Future of geologist; Oriskany sandstone petrology; oe 
limitations to oil law. N. MEX.: New section of Trinity age. 


1939 VOL. XXIII.—1,922 pp. 12 Nos. Each number...............ceccccecceccces ($1.00) 1.50 

NO. 1—120 pp. CALIF.: Reef Ridge shale; Santa Maria Valley field. NEB.: Agate anti- 

cline. UTAH: “Park City” beds, Uinta Mts. 

NO. 2—160 pp. LA.: bl wo fauna. OKLA.: Keokuk pool. TEX.: Harris Co.; heaving 

shale. UTAH: Washington Co 

NO. 3—180 pp. LA.: Lisbon. OKLA.: Osage. TEX.: McFadden Beach. 

NO. 4—164 pp. CALIF.: Ridge Basin. LA.: Barataria Bay. MO.: Bainbridge formation. 

MONT.: Baker-Glendive anticline. OKLA.: Verden shoestring. TEX.: Orange field; salt 

erosion, Gulf. U.S.S.R.: Salt domes. WYO.: Wind River Canyon. 

NO. 5—140 pp. GENERAL: Two tilts. KAN.: Greenwich pool. OKLA.: Dora 

ana PERU: Agua Caliente anticline. TEX.: Travis Peak formation; Fairbanks and 
uma fields). TURKEY: Southern. 

NO. 6—218 pp. REVIEW OF DEVELOPMENTS. 

NO. 7—180 pp. GEN.: Rock units. KAN.: Hugoton gas. OKLA.: Arbuckle asphalt. 

TEX.: Panhandle gas; Carlos structure and Ferguson Crossing, Grimes and Brazos Cos. 

NO. 8—124 pp. ARK.: Basilosaurus. CALIF.: Potrero Hills gas. GEN.: Rocky Mtns.; 

black shale. KAN.: Loess. LA.: Stream patterns. S. DAK.: Pennington Co. TEX.: Ben 

Bolt and Magnolia City fields, Jim Wells Co.; Muralla field, Duval Co. TRINIDAD. 

NO. 9—148 pp. GEN. : Isostatic layer; electrical logging; Gulf datum planes. ILL., IND.. 

KY.: Coals; Salem field, Marion Co. MISS.: Jackson Eocene, TEX.: Proration. 
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1940 


1941 


1942 


NO. 10—164 pp. ALA.: Citronelle. CALIF.: Wasco field, Kern Co. GEN.: Oligocene- 
Miocene. ILL.: Basin fields; Pennsylvanian; Cambrian inlier. N. MEX.: Salado forma- 
tion. TEX.: Goldsmith field, Ector Co.; Salado. WYO.: Wind River Canyon. 


NO. 11—148 pp. FLA.: gs ge deep test. GEN.: Permian; marine and non-marine 


sediments. NEB.: Permian. N. MEX.: Castile salt, potash, anhydrite. TEX.: Gulf Coast; 
Amelia field, Jefferson Co.; Permian. : 

NO. 12—172 pp. GEN.: Drilling time; Cincinnati arch. KAN.: Permian. KY.: St. Peter; 
McClosky productive areas. LA.: Starks field, Calcasieu Parish. 

VOL. XXIV.—2,232 pp. 12 Nos. Paper. Each number...............0ceeeeees ($1.00) 
NO. 2—2U0 pp. GEN.: Permian and Carboniferious; economics; sedimentation ; geophysi- 
cal; interpretation; Frio formation, Gulf Coast. ILL.: Chester and Iowa series. SUMA- 
TRA: Oeloe Aur fault zone. 

NO. 3—208 pp. GEN.: Gulf Coast Miocene; barium in Appalachian brines. LA.: Mio- 
cene; interior salt domes. OHIO: Secondary recovery. OKLA.: Morrow group, Adair Co. 
TEX.: Apco structure, Pecos Co.: Sejita structure, Duval Co. 

NO. 4—148 pp. ARK.: Dorcheat pool, Columbia Co. AUSTRALIA: Permian. CALIF.: 
Whittier Quadrangle; Kettleman Hills; Paloma field, Kern Co. COLO.: Permian. LA.: 
Sparta-Wilcox. MINN.: Pre-Cambrian, Cambrian. OHIO: Paleozoic, pre-Cambrian, 
Delaware Co. OKLA.: Osage, Washington, Nowata Cos.; deepest well, Washita Co. 
TEX.: Lissie and Beaumont, Gulf Coast; Sparta-Wilcox; shoreline, Brazoria Co. 

NO. 5—188 pp. GEN.: Mississippian, Eastern Interior; geochemical exploration. 

NO. 6—204 pp. RECENT DEVELOPMENTS. 

NO. 7—196 pp. CALIF.: Rio Bravo field, Strand field, Kern Co. TEX.: Cretaceous am- 
monoids. WYO.: Oil-field waters. 

NO. 8—176 pp. GEN.: Exploration methods; young graduates and field experience; 
source of hydrogen; underground gas storage. IA.: Wildcat well, Union Co. TEX.: Hen- 
derson pool. Clay Co.; K.M.A. field, Wichita Co. 

NO. 9—176 pp. CANADA: Turner Valley Paleozoic limestone. CALIF.: Bakersfield Eo- 
cene coal. COLOMBIA: Jurassic-Cretaceous. GEN.: Radioactivity of rocks; GULF: 
Cook Mtns. N. MEX.: Caballos novaculite. TENN.: Lower Ordovician (St. Peter). 
VENEZUELA: Jurassic-Cretaceous. W. INDIES: Paleogene of Barbados. 

NO. 10—160 pp. CALIF.: History: Eocene Yokut sandstone. GEN.: Paleontology. KAN.: 
Hugoton field porosity, permeability. TEX.: Saxet field, Nueces Co.; Rogers pool and 
Bonita discovery, Montague Co.; Aspermont pool, Stonewall Co. 

NO. 11—204 pp. CALIF.: San Joaquin Valley Eocene. GEN.: Carbohydrates of oil and 
coal; unconformities and accumulation. LA.: Wilcox Eocene; Neale, Beauregard Parish. 
MICH.: Buckeye, Gladwin Co. MISS.: Surface. OKLA.: Ramsey, Payne Co.; Billings, 
Noble Co. TEX.: Wilcox Eocene; Pittsburg, Camp Co. W. VA.: Devonian. 

NO. 12—164 pp. CALIF.: Miocene fishes, Torrance field. GEN.: Water cones; Permian 
crude. LA.: Gulf heavy minerals. MICH.: Isopach, Ellsworth-Traverse limestones. 
OKLA.: Structural interpretation, gravity anomalies. TEX.: Gulf heavy minerals; Hoff- 
man field, Duval Co.; Jones Co. TRINIDAD: Los Bajos fault. 

NO. 12—167 pp. GEN.: Shadowgraphic maps; free-oil deposition; traceslip faults; stratig- 
raphy; radioactivity logging. N. MEX.: Sacramento Mtns. Mississipian. 

VOL. XXVI.—1,893 pp. 12 Nos. Paper. Each number............... ($1.00) 
NO. 1—152 pp. APPAL.: Geochemistry, gas. GEN.: Silurian, Mississippi Basin; uncon- 
formities; spacing. KAN.: McLouth field, Jefferson and Leavenworth Cos. N. MEX.: Sa- 
lado formation, potash; Seven Rivers formation, Eddy Co. S. DAK.: Viola graptolites, 
Black Hills. VENEZUELA: Ortiz and Guarumen sandstones. 

NO. 2—152 pp. CALIF.: Stratigraphy; Cretaceous; Del Valle field, Los Angeles Co. 
GEN.: Free oil accumulation. TEX.: Sewell-Eddleman area, Young Co.; Permian paleo- 
geography; Eocene, Zapata Co.; Washburn field, La Salle Co.; McKee and Waddell sands, 
Simpson Ordovician, West Texas. UTAH: Laccolithic mountains, traps. 

NO. 3—228 pp. CALIF.: Earthquake, Dominquez field, Los Angeles Co. GEN.: Member 
list; auditor’s report. KAN.: Patterson pool, Kearny Co. MONT.: Madison Mississippian. 
N. DAK.: Stratigraphy. RUSSIA: Artinskian Permian. TEX.: Pre-Cretaceous, Edwards 
Plateau; Barnhart field, Reagan Co. 

NO. 5—204 pp. CALIF.: Sutter Buttes. COLOMBIA: Honda district. GEN.: Pseudo- 
abyssal sediments; salty ground waters, Atlantic and Gulf coasts; oil-field waters; annual 
reports. MONT.: Cedar Creek anticline. TEX.: Silurian graptolite, Crane Co. 

NO. 6—216 pp. RECENT DEVELOPMENTS 

NO. 7—132 pp. ARK.: Developments; Midway field, Lafayette Co. GEN.: Annual ad- 
dresses; exploration; geology, war, peace; teaching; drilling-time logs; appraisals, oil 
reservoirs. GULF: Tertiary microfossils. LA.: Developments. 

NO. 8—124 pp. COLO.: Gore area. GEN.: Discovery methods. MONT.: Oil-field water. 
N. DAK.: Stratigraphy. TEX.: Ellenburger; Pennsylvanian anhydrite. 

NO. 9—136 pp. ARK.: Schuler field, Union County. NEB.: Cretaceous. TEX.: Well 
«spacing, Columbia field, Brazoria Co. 
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1943 


1944 


1945 


NO. 10—140 pp. CALIF.: Crocker Flat. COSTA RICA: Amoura shale. GEN.: Slide 
copy. ILL.-IA.: Pennsylvanian. ILL.-IND.: Chester sandstone; New Harmony field. 
LA.: Morehouse Paleozoic. DAK.: Regional. TEX.: Payton pool, Pecos and Ward Cos. 


NO. 11—98 pp. GEN.: Stratigraphical analysis. TEX.: Graptolites, Crane Co. 


NO. 12—98 pp. GEN.: Engineering geology; calculating thickness; annual index. 
VOL. XXVII.—1,674 pp. 12 Nos. Paper. Each number...........00.2000ee00+ ($1.00) 


NO. 4—154 pp. MEX.: Upper Jurassic. ROCKY MTNS.: Structure. TEX.: Wasson 
field, Yoakum and Gaines Cos.; Embar field, Andrews Co. VA.: Natural coal gas. 


NO. 5—134 pp. CALIF.: Tertiary. GEN.: Annual reports. GULF: Tuscaloosa formation. 
KAN.-OKLA.: Desmoinesian, Missourian. MICH.: Thunder Bay Traverse rocks. S. 
DAK. : Rapid City water wells. TEX.: Seguin formation; Dockum conglomerates. 

NO. 6—172 pp. RECENT DEVELOPMENTS. 

NO. 7—152 pp. GEN.: Annual addresses; developments. U.S.; cabletool logs. 


NO. 8—136 pp. LA.: Anse La Butte, St. Martin Ph.; Jennings field, Acadia Ph. TENN.: 
Structure. TEX.: L. Cret. foraminifera and ostracoda; ground water at Houston. 


NO. 9—112 pp. GEN.: Marine micro-organisms and petroleum; faults. TEX.: Pre-Trinity. 
W. VA.: Metamorphism of coal. 


NO. 10—120 pp. CALIF.: Santa Maria district; Eocene, Chico Martinez area. GREAT 
PLAINS: Big Snowy group. OKLA.: Simpson graptolites. ROCKY MTNS.: Crude oils. 


NO. 11—160 pp. GEN.: Aerial photographs. GULF: Jurassic. VA.: Deep well, Russell 
Co. W. VA.: Deep well, Harrison Co. 


NO. 12—112 pp. CALIF.: Radiolarites. GEN.: Crudes. N. DAK.: Tertiary; Williston 
basin. OKLA.: Spavinaw granite. VENEZUELA: Fossils in metamorphics. 


VOL; pp. 12 Nos. Each number... ($1.00) 
NO. 3—148 pp. ARK.: Developments. LA.: Developments. MEX.: Northern. 


NO. 4—128 pp. CALIF.: Cretaceous and Paleocene, Santa Lucia Range. KY.: “Cornifer- 
ous,” Estill Co. LA.: Grabens; developments, 1942. TEX.: Pecan Gap, Wolfe City, and 
Annona formations; highest structural point; grabens. 


NO. 5—124 pp. GEN.: Annual reports; reserves. GULF: Cotton Valley beds. 
NO. 6—196 pp. DEVELOP. COLOMB.: Oil in ammonites. OKLA.: Graptolites. 


NO. 7—180 pp. CALIF.: Tumey sandstone, Fresno Co.; exploratory wells. GEN.: 
Genesis; paleoecology, Permian. MID. EAST: Oil. MISS.: Field names. OHIO: Petrolifer- 
ous iron ore. OKLA.: Broken Arrow coal, Rogers, Wagoner, and Tulsa Cos. TEX.: Mio- 
cene; Reservoir, E. Tex.; dolomite porosity in Devonian. 


NO. 8—172 pp. COLOMBIA: Thrust fault. GEN.: Data on oil reserves. MEX.: Cretace- 
ous. WYO.: Como Bluff anticline, Albany and Carbon Cos. 


NO. 9—168 pp. GEN.: Stratigraphic thickness in parallel folds. GULF: Oligocene; 
Anahuac formation. LA.: Structure of deep domes. MO.: Bourbon High, Crawford Co. 


NO. 10—144 pp. ARGENTINA: Tupungato, Mendoza. CHINA: Szechuan province. E. 
INDIES: Basins. GEN.: Petroleum distribution; origin; elevations. ILL.: Devonian; 
Sandoval pool, Marion Co. TEX.: Concord salt dome, Andrews Co.; Buda limestone, 
Denton Co.; Fullerton pool, Andrews Co. 


NO. 11—112 pp. APPAL.: Underground storage. ARK.: Moorefield and Ruddell shale, 
Batesville. COLOMB.: Fault. N. MEX.: Permian Ochoa, Delaware basin. TEX.: Per- 
mian; salt in Woodbine; ammonoids in Cherry Canyon, Delaware group; South Tyler and 
Sand Flat, Smith Co. VENEZ.: Fusulinids, La Quinta. 


NO. 12—140 pp. FLA.-GA.: Stratigraphy, structure. GEN.: Index; reservoir data. 
VOL. XXIX.—1,824 pp. 12 Nos. Each number..........cccccscccccccecsecees ($1.00) 


NO. 3—160 pp. GEN.: Maddox spoon; origin of petroleum; members; financial. TEX.: 
Rise of water level to defective gas well, Harris Co.; Deep test, Culberson Co. 


NO. 4—64 pp. ARK.: Calhoun field, Columbia Co. GEN.: Paleogeographic and palin- 
spastic maps. MONT.: Jurassic Ellis formation. OKLA.: Graptolites, Carter Co. TEX.: 
Lower Ordovician and Upper Cambrian. 


NO. 5—152 pp. GEN.: Annual reports; Wallace Pratt, Powers medalist; college geology 
students. KAN.: Ness Co. MICH.: Silurian brine, Bay City. S. AMER..: Oil possibilities. 


| 
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NO. 6—228 pp. RECENT DEVELOPMENTS. TEX.: New Hope field, Franklin Co.; 
| Bacon limestone, E. Tex. 
NO. 7—208 pp. ATLANTIC COAST: Subsurface. CALIF.: Upper Cretaceous in Great 
| Valley. GEN.: Presidential addresses; Jurassic in Western Interior. MISS.: Upper Cre- 
taceous. OKLA.: Graptolites, Carter Co. TEX.: Igneous rocks, W. Tex. 
NO. 8—168 pp. ALBERTA: Turner Valley. COLOMBIA: Geology. GEN.: Accumulation; 
sample logs; research in exploration. LA.: Ground-water, Camp Polk. MD.: Deep test, 
Wicomico Co. UTAH: Mississippian and Pennsylvanian, Dry Lake. 
NO. 9—144 pp. GEN.: Vertical source in accumulation. GULF COAST: Sedimentation. 
MONT.: Marine Jurassic, Sweetgrass arch. TEX.: Pre-Permian axes, W. Tex. 
NO. 10—160 pp. GEN.: Radioactivity, organic content, sedimentation; photog. of fossils. 
ORE.: Geology. TEX.: Lower Cretaceous, S. Tex. WASH.: Geology. 
NO 11—156 pp. ALBERTA; Cretaceous of Vermilion area. COLO.: Las. Animas arch, 
Lincoln, Cheyenne, Kiowa Cos. GEN.: Reservoirs; exploratory drilling. ILL.: Rosiclare- 
Fredonia contact, Hardin and Pope Cos. ROCKY MTNS.: Developments. 
No. 12—132 pp. GEN.: Classification of accumulations; aerial photog.; Permian Word 
formation; surface and seismic exploration. TFX.: Coastal Plain Quaternary; Balcones, 
Luling, Mexia faults; Pickton field, Hopkins Co.; Merigale field, Wood Co. 
1946 VOL. ZAK.—2120 pn. Bach nutnber ($1.00) 1.50 


NO. 1—156 pp. CALIF.: Los Banos district, San Joaquin Valley. E. INDIES: Basins; 
reef corals. GEN.: Hydrocarbons, slumping; Conodonts; classification of possibilities; 
multiplesands. TEX.: Wallerand Harris Cos.; Devonian, TXL pool, Ector Co. 
NO. 2—148 pp. ALA.: Pre-Selma Cretaceous. ALBERTA: Jurassic-Cretaceous. GEN.: 
Continental shelves. MONT.: Jurassic-Cretaceous. ORE.: Up. Nehalem River. PERU: 
Reconnaissance. TEX.: Katy field, Waller Co.; Low. Pennsylvanian. 
| NO. 3—172 pp. ECUADOR: Up. Cretaceous and Paleocene micropaleontology. 
| EUROPE: Carpathian oil fields. GEN.: Porosity through dolomitization; members; 
financial. NEBR.: Boice shale, Mississippian. WEST VA.: Drill cuttings. 
ee NO. 5—168 pp. ALA.: Vick formation. GEN.: Organic material; Jacob staff; aerial 
——- photog.; minutes; college students. KAN.: buried hills, Barton Co. 
NO. 6—264 pp. DEVELOPMENTS. PERU: Geol. TURKEY: Harbolite. 
NO. 7—144 pp. GEN. : Science legislation; military service; production engineering; grain 
roundness. TEX.: Gas reserves; Quaternary. VA.-TENN.: Ordovician. 
NO. 8—212 pp. GEN.: Geological directory. KAN.: Siluro-Devonian. MONT. : Ellis, 
| Amsden, Big Snowy group, Judith basin. UTAH: Paleozoic-Mesozoic, Uinta Mtns. 
| NO. 9—188 pp. ALASKA: Possibilities. FRANCE: Aquitaine basin. GEN.: Quimbys 
| Mill member, Platteville formation, Ordovician; odlite and odlith, GERMANY: Oil 
fields. S. AMER.: NW. framework. UNITED KINGDOM: Occurrence of oil. 
NO.11—184 pp. ARIZ.: Faulting, Grand Canyon. GEN.: Fault structures; spectro- 
chemical logging; grain size in carbonate rocks; Jacob Staff; organic material; research 
schedule. N.MEX.-W.TEX.: Permian. N.CAR.: Atlantic continental slope. OKLA.: 
| West Edmond field. TEX.: Hawkins field, Wood Co. 
| NO. 12—1i40 pp. GEN.: Oceans and continents; geological-geophysical trends; drilling 
| statistics. OKLA.: Elmore embayment, Garvin Co. S. AMER.: Framework. 
WHOLE VOLUME: Bound in two parts: Cloth... .....:.0cccccecciceccccccsceees ($4.00) 17.00 
NO. 1—200 pp. AUSTRALIA. Stratigraphy. CANADA: Ordovician, Silurian, Yukon 
ae Ter. CUBA: Camaguey dist. GEN.: Research com. rept., stratigraphy, sedimentation. 
: JAPAN: Petroleum production. KAN.: Crude oil and stratigraphy; Kinderhook dolomite, 
| Sedgwick Co. OKLA.: Crude oil and stratigraphy. 
NO. 2—228 pp. ARIZ.: Paleozoic seaways. CALIF.: Fish remains. GEN.: Vertical scale 
| of sections; log map; electrical resistivity and core analysis; altimeter surveying; research 
com, rept.; reservoir fluids. GULF COAST.: Diastrophism. MICH.: Cambrian, Ordo- 
vician in deep wells. S. DAK.: Marine Jurassic, Black Hills. TEX.: Modal analyses of 
cores of basal complex. WYO.: Black Hills; Paleozoic, Park Co. 
NO. 3—228 pp. GEN.: Structures in basin areas, NE. U.S., aerial photos in structure 
mapping; diagenesis and weathering; research com. rept., sedimentology; stratigraphic 
ee commission. MICH.: Traverse group, Afton-Onaway area. N. MEX.: Permian Castile 
, sea. TEX.: Castile sea; S. Mayes field, Chambers Co. 
: NO. 4—140 pp. GEN.: Continental shelves; evolution of geologic thought; Permian cor- 
relations; facies map, log map. GULF COAST: Sedimentary cycles of Tertiary; micro- 
oer N. MEX.: Rattlesnake field, San Juan Co. TEX.: Del Monte field, Zavala 
0. 


WE, 


NO. 5—120 pp. GEN.: Photogeology in Naval exploration; annual reports and minutes. 
NO. 6—ANNUAL DEVELOPMENTS. 


NO. 7—GEN.: Presidential addresses; domestic and foreign development; salt-dome 
structure; nomenclature; oceans and continents. KAN.: Ordovician limestones. 
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CRUMAC DRILLING COMPANY 
Testing a Salt Deposit in Moab, Utah for the 
GREAT LAKES CARBON 


Gets 98.98% Recovery with « 
REED ‘BR’ Wae 


CORING-DRILLING OUTFIT 


Ne 4610 


= AE Dist, No.. 
. 


THAT HAVE MADE THE 
REED ‘BR’ Wire Line 
THE MOST WIDELY USED WIRE LINE 
CORE DRILL ON THE MARKET 


ROLLER BIT COMPANY 


HOUSTON 1, TEXAS, U.S.A. 
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